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Abstract 
 
From the broad overview of the cluster literature, the proposition emerges that the 
manipulation of regional economic structural and cluster factor conditions within a 
geographically proximate region can translate into sustainable regional economic 
growth outcomes. As a first step in exploring this research, a theoretical framework for 
the conceptualisation of industry clusters was established and a methodological 
framework applied to statistically identify major manufacturing value chain clusters in 
the Eastern Cape Province. This methodology combines a strength-of-linkage measure 
for all pairs of supply and use sectors (as revealed in the systematic analysis of 
intermediate purchasing and sales patterns in the South African Final Supply and Use 
Tables: 2002) with the application of Ward’s hierarchical cluster algorithm to map the 
national benchmark value chain clusters in the South African national economy. The 
ensuing national value chain benchmark cluster framework was then transposed to the 
Eastern Cape Province to reveal cluster concentrations and gaps that exist in the value 
chain clusters in the province. The methodology applied in this study provides an 
objective and clear perspective of inter-industry linkages in the South African economy 
and produces more detailed and evenly distributed clusters than traditional cluster 
identification methodologies. Secondary linkages were determined for each of the 
twenty-six core value chain clusters to depict the diversity of sectors linked to the 
respective core clusters. In transposing the national benchmark value chain cluster 
framework onto the Eastern Cape Province economy, a number of distinct advantages 
emerge. Firstly, it reveals gaps in value chain cluster groupings that may be filled 
through industry recruiting or regional business development strategies. However, not 
all industries absent from value chain clusters in the region are equally attractive for 
recruitment. Henceforth, the number of direct and indirect linkages to industries absent 
from the Eastern Cape Province serves as a measure of their relative attractiveness 
when considering their recruitment into the region. 
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The benchmark value chain cluster framework alone does not explain which 
agglomeration externalities are generated and exploited within each cluster, but it 
served as the overarching framework for the remainder of the research. Accordingly, the 
value chain cluster framework was applied to evidence whether specialisation, 
competition or diversity (represented by MAR, Porter and Jacobs economies 
respectively) is the operative mechanism in generating cluster growth in the Eastern 
Cape Province. Since agglomeration externalities are not directly observable, construct-
valid indicators for the various externalities, as well as appropriate mechanisms to 
empirically assess the statistical relevance of MAR-, Porter and Jacobs economies in 
stimulating cluster growth, were established. This thesis added to agglomeration 
literature by disaggregating the standard measure of diversity externalities into two 
unique diversity indicators, namely supply diversity (SDiv) and use diversity (UDiv).  The 
SDiv- and UDiv coefficients measure the degree to which a value chain cluster’s 
supplying/user sectoral mix at provincial level differs from that of the cluster grouping at 
the national level. This distinction between supply-and use diversity developed in this 
study firstly provides a clearer insight into the relative regional presence of supplying- 
and using sectors to the various value chain clusters, and secondly, serves as a useful 
mechanism to regional policymakers in identifying industries that may be targeted for 
investment into a region.  Therefore, by separating the diversity into its two components, 
a clear distinction can be drawn between the impact of supplying- and using sectors on 
value chain cluster growth in a particular region.  
From a narrow perspective, the empirical findings validate both the Marshall Arrow 
Romer- (small positive impact of regional cluster concentration) and the Jacobs theory 
(significant positive impact of cluster supply- and use diversity on cluster growth), while 
it invalidates Porter’s theory (no correlation between competition and cluster 
performance).   The positive effect size recorded between the level of value chain 
cluster concentration and differential growth indicates that policy makers in the Eastern 
Cape Province will be well advised to direct growth interventions towards larger 
concentrated clusters, than towards smaller, incipient value chain clusters.  Additionally, 
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the effectiveness of targeted inward FDI to the Eastern Cape Province may be raised by 
evaluating the economic impact against current value chain cluster structure, as well as 
the effect on the supply- and use diversities of existing value chain clusters in the 
province. This thesis has also illustrated that value chain clusters that are concentrated 
in the region, show a positive effect size with the level of supply diversity in the region. 
Conversely, value chain clusters that reflect high levels of competitiveness record a 
positive effect size with use diversity. Policy interventions aimed at raising the 
performance of value chain clusters typified by smaller players in a competitive 
environment, should therefore consider raising the respective levels of use diversity in 
the region.  
This research awakens the proposition that a reliance on a serendipitous approach to 
generate dynamic externalities is not sufficient, and that certain factor conditions favour 
the transfer of tacit knowledge between cluster members. Accordingly, this research 
empirically explored whether statistically significant relationships can be detected 
between the common cluster elements, or factor conditions, that serve as conduits for 
the transfer of dynamic externalities and value chain cluster growth in the Eastern Cape 
Province. The findings indicate that linkages with knowledge generating institutions in 
the Eastern Cape Province do, albeit to a relatively small extent, have an impact on 
value chain cluster growth, and validates the assertion that cognitive enhancing 
institutions contribute to cluster growth. The importance of backward and forward 
linkages in nurturing regional growth is signified by the moderate effect size recorded by 
the level of vertical linkages and total value chain cluster growth. Similarly, a moderate 
effect size was recorded between the level of horizontal linkages and value chain 
cluster growth, which shows that cooperation amongst competing firms do stimulate 
cluster and regional growth in the Eastern Cape Province and affirms the proposition 
that inter-firm linkages on both vertical- and horizontal levels stimulate cluster growth. 
An expectation was that the institutional framework conditions would have a significant 
impact on value chain cluster growth in the Eastern Cape Province. However, the 
empirical findings reflect that the institutional framework conditions have no statistical 
impact on value chain cluster growth. The study also found a moderate, positive effect 
size between value chain cluster size (number of employees) and growth, which shows 
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that size matters in regional growth. In other words, in contrast to their European 
counterparts, the larger the number of employees per value chain cluster, the greater 
the impact on value chain cluster growth in the Eastern Cape Province.  
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Chapter 1 
 
GENERAL INTRODUCTION AND LITERATURE REVIEW 
  
1.1 INTRODUCTION 
 
The globalisation of economic activity and the tendency of firms in related lines of 
business to locate and operate in close physical proximity have become dominant 
forces shaping economic development. In both developed and developing countries, 
clustering has demonstrated the ability to create competitive advantages for member 
firms and the local economy (Enright & Williams, 2000:3). This has led local, regional 
and national governments to turn to policies that stimulate the development of 
industry clusters. Rosenfeld (2001: 17) argues that clustering of industries should be 
pursued as both a process and an outcome for a region’s economy. He continues 
that industry cluster analysis can assist regional and individual industries understand 
their linkages, discover potential sources of competitive advantage, and determine 
opportunities to develop new strategies for business retention, expansion and 
recruitment. Rosenfeld’s view is echoed by Solvell, Lindqvist and Ketels (2003: 19) 
who suggest that both firms and regions active in deep clusters tend to outperform 
their counterparts in unclustered settings.  These authors (Solvell et al, 2003) 
demonstrate that cluster initiatives that are not integrated in broader regional efforts, 
and regional competitiveness efforts that lack a cluster focus, fail to reach their full 
potential, particularly in developing and transition nations. 
 
The economy of the Eastern Cape Province suffers from a low per capita income, 
high unemployment and a concentration of poverty. The strategy framework of the 
Eastern Cape Province Provincial Growth and Development Plan (PGDP, 2004) for 
the period 2004 – 2014 reflects a commitment towards achieving and maintaining an 
economic growth rate of between five and eight percent per annum and to have the 
unemployment rate halved by 2014.  
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Although these targets may seem generally unattainable in the short term, the 
adoption of a cluster-based approach to regional economic development may 
accelerate growth in the region. According to Barkley and Henry (2001: 6), the total 
employment and income gains resulting from programmes that seek to retain and 
develop cluster firms will likely exceed those associated with non-cluster firms of 
similar size, due to the increased multiplier effect among clustered firms and 
industries. An empirical analysis by Isaksen (1996: 15) indicates that regional 
clusters generally are internationally competitive and experience a positive trend in 
employment when compared with corresponding sectors within particular nations. 
The linkage between clusters and employment and income growth extends to 
developing countries, where empirical studies reveal evidence that clusters generate 
employment and incomes for the poor in the developing world (Nadvi & Barrientos: 
2004: v). In essence, the limited evidence on counterfactuals suggests a relationship 
between clustering and gains in employment and incomes. 
 
Cluster growth is dependent on the wider macroeconomic policy environment of 
which it is part. The microeconomic determinants of economic performance have 
become increasingly powerful as the differences in macroeconomic factor conditions 
across countries and regions are on the wane. Given the specific conditions faced by 
individual clusters, a careful selection, adaptation and combination of policy 
measures, can therefore enable the Eastern Cape Province to maximise the impact 
on cluster competitiveness and gain significant rewards in terms of sustained 
increases in regional economic performance through cluster growth.  
  
1.2 PURPOSE OF THE STUDY 
 
Feser and Bergman (2000: 2) report that cluster-based strategies, applied by policy 
makers, are most frequently based on anecdotal and descriptive approaches that 
simply identify current regional specialisations as targets for traditional development 
initiatives. Such approaches often fail to maximise the potential of economic 
development strategies and forfeit the optimal exploitation and nurturing of inter-
industry linkages and synergies, observed in successful cluster districts.  
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The purpose of this research is, firstly, to establish a theoretical framework for the 
conceptualisation of industry clusters and to apply a methodological framework to 
statistically identify major manufacturing value chain clusters in the Eastern Cape 
Province. The process begins with an analysis of the 2002 South African Supply-and-
Use Tables to quantitatively identify national benchmark value chain clusters for the 
South African economy. These national benchmark value chain clusters are then 
transposed to the Eastern Cape Province to measure the distribution, composition 
and performance of the benchmark clusters in the region. Since the focus of the 
study is on linked, rather that individual industries, existing and emerging regional 
specialisations are detected that would have remained hidden when Standard 
Industrial Classification (SIC) categories are used as the unit of analysis (Porter, 
1998: 79). This approach allows for a better understanding of the linkages within the 
economy of the region and establishes a framework for use in economic 
development policy in targeting cluster development activities.  
 
Secondly, since cluster theory shows a relationship between clustering and the 
sustained growth of regions, this study seeks to establish whether a correlation exists 
between cluster performance and the economic structure of selected benchmark 
clusters in the Eastern Cape Province. Thirdly, an examination of cluster theory 
reflects the presence of a number of factor conditions that stimulate the flow of 
dynamic externalities between cluster members. As these are controllable factors 
that can be manipulated by policy makers, the impact of these factor conditions on 
the performance of the selected clusters in the region is examined. The findings 
serve as a guide to policy interventions aimed at stimulating regional economic 
growth. Since regional competencies develop in a path dependent manner, the 
research does not seek to uncover a single best strategy for cluster development. 
Instead, it seeks to identify activities that contribute to regional development in a 
time-specific environment and can be generalised into best practices policies and 
business practices that become contributing factors to the path dependent 
development of the Eastern Cape Province in the longer term.  
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1.3 THE EVOLUTION OF THE CLUSTER CONCEPT 
 
Industry clusters have become a popular concept in local and regional planning in 
developed countries. The following review of the evolution of clusters and related 
concepts reveals a conceptual framework of underlying cluster principles.  
 
1.3.1 Clusters and regional development 
 
Industry cluster analyses and policies are often perceived as the implementation of 
rejuvenated theories of how geography helps drive economic growth and change. 
How and why enterprises cluster in geographic space, and particularly how such 
clustering influences regional development paths, is of particular interest to regional 
scientists and geographers. Two conceptual approaches dominate earlier literature 
that seeked to gain a deeper understanding of the industry concentration process. 
The first, the Marshallian perspective, focuses on the role of scale economies in the 
performance of industrial districts (Bergman & Feser, 1999: 5), and the second, the 
Industrial Location Theory, explains industrial concentration in terms of 
agglomeration economies.  
 
Marshall (1920) favoured the presence of monopoly or high industry concentrations 
as drivers of regional growth. Essentially, Marshall (1920: 272) explained the growth 
of regions and firms in terms of internal- and external scale economies and 
postulates that external scale economies are generated by the gravitation of 
specialized skills towards an industrial district of similar firms.  External scale 
economies arise from market access (the cluster attracts demand), labour market 
pooling (increasing labour skills), intermediate input effects (specialized suppliers will 
arise) or technological spillovers (Neven & Droge, Undated: 5). External scale 
economies contrast directly with internal scale economies, which focus exclusively on 
the behaviour of the individual firm. Internal scale economies influence the 
profitability of a firm, and this profitability collectively may influence the economic 
growth or decline of a region. Large firms may have the capacity to generate internal 
scale economies, which enable them to locate almost anywhere in a particular 
region, while small and mid-sized firms are dependent on external economies 
(Akundi, Undated: 24).  
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The Industrial Location Theory postulates that the spatial concentration of firms 
stems from agglomeration economies. Agglomeration economies refer to two 
concepts, namely urbanisation - and localization economies. The first relates to the 
phenomenon that people and economic activities in general tend to concentrate in 
cities or industrial core regions. The advantages gained by such place-specific 
behaviour are referred to as urbanisation economies (Hoover, 1937: 89–93). The 
second relates to the phenomenon that firms within the same or closely related 
industries tend to gather at certain places. The benefits that accrue from such 
industry-specific and place-specific behaviour are referred to as localization 
economies (Malmberg & Maskell, 2001: 3). According to the Industrial Location 
Theory, regional planners should craft cluster-based economic development policies 
after identifying the type of external economy that is responsible for an 
agglomeration. General, regional wide incentives should be pursued if urbanisation 
economies have the greatest impact, while industry-specific incentives and policies 
should be developed if localization economies are dominant (Akundi, Undated: 26). 
Agglomeration economies are external to the firm and internal to the region, and 
result from an increase in the region size. Firms that agglomerate in a particular 
location, rarely leave due to the interdependent relationships that develop (Canter, 
1994: 2).  
 
Economic geographical research has contributed to the renewed focus on spatial 
agglomeration and marked the shift towards a dynamic perspective of regional 
development. While the Marshall- and the Industrial Location Theories focus primarily 
on the presence of static externalities, a key argument within economic geography is 
that the tendency towards urban and regional clustering is reinforcing the increasing 
importance of knowledge-creating processes for competitive advantage in a global 
economy (Malmberg & Maskell, 2002: 6). The two main focal areas of economic 
geographers are firstly, innovation and learning processes in cities and regions and 
secondly, the relationships between agglomeration, specialization and trade 
(Cumbers & MacKinnon, 2004: 961). Within the frame of this renewed interest and 
focus on innovation and learning in regional industrial development, the Evolutionary 
Theory provides the foundation for the framework concepts of innovation systems 
and clusters around which the current paradigm on innovation and growth has 
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evolved (Navarro, 2003: 7). The primary contribution of the Evolutionary Theory is 
the distinction that it draws between codified and tacit knowledge, which has strong 
geographical implications on the growth and development of industry structures. 
Examples of codifiable knowledge are mathematical formula, charts and facts, while 
tacit knowledge represents the ability to apply codifiable knowledge to generate 
meaningful, competitive outcomes. Tacit knowledge can only be transferred through 
face-to-face contact between individuals, and in doing so, they learn from each 
other’s experience. This addresses one of the paradoxes of globalization, namely 
that location is crucial. At the root of this paradox lies the increased complexity of 
knowledge and the distinction between information (codified knowledge) and tacit 
knowledge. From a regional development perspective, spatial proximity between 
specialist firms emerges as critical since it facilitates the creation and exchange of 
tacit knowledge, and contributes to generating a competitive advantage, as opposed 
to codified knowledge, which is easily replicated and rendered ubiquitous (Malmberg 
& Maskell, 2002: 6).  
 
The New Growth Theory draws on economic geography and suggests that economic 
development is stimulated through knowledge creation, innovation, and new 
technology transfer into the field (Romer, 1992: 89). This theory incorporates 
technological change and economic growth in an endogenous framework and 
stresses the significance of quality human capital, innovative thinking and the extent 
of the labour force participating in the generation of new ideas are key factors in 
stimulating regional innovation and economic growth. Romer (1992) highlights the 
externalities that stem from the advanced education of people, subsidisation of 
research, knowledge accumulation and the protection of intellectual property in the 
knowledge economy. The nurturing of dynamic information externalities raises 
productivity and skills formation over time, which in turn enhances innovation and 
sustained economic growth (Cortright, 2001: 19). From a macro-economic 
perspective, these dynamic knowledge externalities generate increasing returns, 
which stimulate the processes of sustained growth. However, since knowledge is 
non-rival and not completely excludable, some of the benefits of new ideas flow to 
persons or economic actors other than those who create the new knowledge. These 
spillovers of ideas without compensation has a negative effect on the firm’s ability to 
sustain a competitive advantage and the economic value of its knowledge 
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investments, hence, Romer (1993) argues that a local monopoly is a preferred 
means of strengthening innovative growth and competitive position in a region. 
These views proposed by Romer (1993) support the theoretical argument developed 
by Marshall (1920) and later formalised by Arrow (1962), and are referred to as the 
Marshall-Arrow-Romer (MAR) model, which proposes that regional development is 
maximised by the presence of a local monopoly, which limits the transfer of 
knowledge between rival firms.  
 
Porter (1990) formulated his cluster theories which are founded on intra-industry 
externalities and show that knowledge spillovers between specialised geographically 
concentrated industries enhance growth. While Porter supports the MAR notion of 
regional specialisation, Porter (1990: 56) argues that it is the competition between 
rival firms in an agglomeration, rather than local monopoly, that drives growth and 
forces firms to be innovative and to improve and create new technology. Porter 
(1990: 11) observes that the 18th century work of Adam Smith and David Ricardo on 
the topic of factor comparative advantage, fails to explain the reason for the bulk of 
present day trade. Porter (1990: 72) identified specific factors that increase the 
proclivity of a region to remain competitive and consequently formulated the Diamond 
of Competitive Advantage. Contained in Porter’s diamond are four key determinants 
of industry competitiveness, namely factor conditions, home demand conditions, 
related and supporting industries and industry strategy, structure and 
competitiveness. These factors combined form a system which differs from location 
to location and explains why some industries survive in particular regions. Porter 
seeks to raise the competitiveness of firms, cities, regions and nations and his theory 
serves as a tool for managers and regional economic development (Martin & Sunley, 
2001: 10). Porter (1990) asserts that the intensification of competition between rival 
firms will lead to new business spin-offs, stimulate research and development (R&D) 
and force the introduction of new skills and services.  In a competitive environment, 
the labour force transfer tacit knowledge to new firms due to their freedom to move 
between competing firms, and in so doing, continue to promote the competitive 
growth of the cluster.  As the cluster develops, benefits flow backwards and forwards 
throughout the industries in the cluster and it becomes a mutually reinforcing 
system.  The central hypothesis put forth in Porter’s writings and lectures is that 
regional competitiveness is propelled by firm competitiveness and that firm 
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competitiveness in turn requires an innovative milieu to thrive (Woodward, 2004: 7). 
Hence, the prosperity of a region is created by the microeconomic foundations of 
competitiveness, which in turn raises the levels of sophistication of related and 
similar firms and industries. Essentially, therefore, Porter’s (1990) cluster theories 
imply that government’s role in economic development has moved from the 
promotion of traditional macro-stability towards the stimulation of micro efficiency 
(Lowe & Miller, Undated: 6).  
 
In contrast to the MAR theory, Jacobs (1969) favours the urbanisation view (Hoover, 
1937: 89–93) and argues that in a dynamic sense, the most important source of 
knowledge spillovers is external to the industry in which the firm operates and 
suggests that it is the diversity in regions that drives innovation and economic growth. 
Jacobs (1969) is in agreement with Porter (1990) that competition is a driver of 
regional growth and asserts that it is the exchange of complementary knowledge 
across diverse, competitive firms in a region that produces the greater return of new 
knowledge and innovation.  
 
1.3.2 Common Cluster Elements 
 
A thorough assessment of the cluster concept warrants an examination of existing 
cluster definitions to identify common cluster elements. Michael Porter (2001: 7) 
defines industry clusters as “geographic concentrations of interconnected companies, 
specialized supplies, service providers, firms in related industries and associated 
institutions”.  Central to Porter’s definition is the issue of proximity and the inclusion 
of “associated institutions”, which include universities, governmental agencies and 
the providers of infrastructure. Porter (1990) argues that clusters have a geographical 
scope that relates to the distance over which informational, transactional, incentive, 
and other efficiencies occur. Hence, firms in clusters are more closely co-located with 
each other than with other non-cluster firms (Porter, 2000: 16). This view is echoed 
by Bergman and Feser (1999: 5), who suggest that greater spatial tightness leads to 
stronger face-to-face possibilities, which in turn, stimulates the diffusion of 
technology, knowledge, and general learning through spillovers. An empirical study 
conducted by Stanley and Helper (2003: 2) confirms that firms located in a 
geographic cluster report significant learning and innovation, resulting from 
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cooperation with other clustered firms. The spatially clustered firms also operate at 
significantly higher levels of productivity and have a lower propensity to shed 
employment as a result of an increase in external competition. Industrial clusters are 
normally not spatially confined to an urban area, and tends have a broader scope 
such as a province or state (Andersson, Serger, Sorvok & Hansson, 2004: 31). 
Feldman (1999: 21) cautions, however, that the degree to which location matters to 
spillovers depends upon the type of activity, the stage of the industry life cycle and 
the composition of activities within a location. In addition, the co-location of firms 
does not guarantee inter-firm collaboration.  
 
The perception that information can be moved costlessly from place to place, have 
been reinforced by the advent of increasingly sophisticated high capacity   
communications technologies, particularly the Internet. Cortright (2001), however, 
suggests that the current revolution in technology will not completely erase the 
importance of proximity in transmitting ideas. He points to the two types of 
knowledge, namely codifiable knowledge which can be written down, and tacit 
knowledge which is learned from experience and can’t easily be transmitted from one 
individual to another. It is in the transfer of tacit knowledge where geographic 
proximity provides a distinct advantage, even in the age of rapid communication and 
information systems (OECD, 2000: 10). Boschma and Weterings (2005: 5) report that 
spin-offs tend to locate near their parents almost as a rule. These authors argue that 
it may be due to the fact that spin-offs, like any other firm, are subject to bounded 
rationality and, therefore, locate at places they are most familiar with and maintain 
access to tacit knowledge. Henceforth, the founders of spin-off firms seek to maintain 
relationships with parent organisations, customers and investors, which also 
dissuade them from leaving the region.  
 
Porter’s (2001) definition refers to associated institutions, which include universities 
and public authorities.  The presence of universities in the cluster environment is 
supported by Roelandt and den Hertog (1999: 1) who assert that innovation and the 
upgrading of productive capacity is a dynamic process that evolves most successfully 
in an environment where intensive interaction exists between the producers and 
users of knowledge. Research by Jaffe (1989: 968) and Enright (1998: 322) have 
shown that clusters are more efficient in agglomerations with other R&D performing 
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organisations. More specifically, Jaffe (1989), and a subsequent study by Audretsch 
and Feldman (2003: 19) identified universities as the primary source of innovation in 
a clustered environment and in establishing a sustained competitive environment.  
 
The involvement of public authorities is the other associated institution referred to by 
Porter (1990).  The literature points to a consensus that cluster initiatives should be 
highly sensitive to local circumstances. Solvell, Lindqvist and Ketels (2003: 16) 
suggest that cluster initiatives need to be adapted to the local resource base, while 
the organisation and implementation of the cluster initiative must build on local 
political and industry traditions. The role of public authorities encompasses the 
strategic attitudes, perceptions and preferences of policymakers, which are 
conducive or constricting towards regional cluster development. Porter (1990: 645) 
has shown that public demand-side instruments can be effectively applied to raise 
the sophistication of local demand, stimulate innovation and increase competition 
and cooperation amongst cluster members. 
 
Although formal legal instruments and industrial infrastructure can provide the 
framework and setting for increased cooperation within clusters, these would be 
irrelevant if social capital did not evolve appropriately (Lall, 2002: 3). Lall’s (2002) 
emphasis on the role of inter-firm cooperation in determining the dynamic nature of a 
cluster is supportive of Rosenfeld (2002: 9), who defines an industry cluster as “a 
geographically bounded concentration of similar, related or complementary 
businesses, with active channels for business transactions, communications and 
dialogue that share specialized infrastructure, labour markets and services, and that 
are faced with common opportunities and threats.”  Jacobs and DeMan (1996: 425) 
echo Rosenfeld’s view, and list horizontal and vertical relationships between industry-
sectors and the quality of the firm network, or inter-firm cooperation as a critical 
element in cluster growth, while Callegati and Grandi (2004: 3) have also shown that 
social interaction is critical in stimulating innovation in clustered firms. Successful 
horizontal- and vertical cooperation encompass the ability of firms to cooperate and 
form relationships of trust, collaboration and common purpose. According to Schmitz 
(1995: 541), collaboration is often based on shared norms or behaviours that lie in 
ethnic, religious, regional or cultural identities. These identities stimulate the 
formation of social capital that strengthens cluster ties, fosters trust between local 
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actors and promotes local cooperation and support. Bergman and Feser (1999: 6) 
suggest that social interaction based on trust, familial ties, and tradition is a means 
by which small and medium-sized enterprises in industrial districts in Italy seek to 
counter internal scale economies enjoyed by their larger competitors. These social 
networks enhance the spatial clustering of firms, since successful entrepreneurs 
make use of local social networks to recognize new opportunities and to mobilize the 
required intellectual, financial, and human capital (Boschma & Wetering, 2005: 6). 
Essentially, a distinctive characteristic of cluster success therefore is deliberate 
intellectual cooperation, over and above cooperation to stimulate value chain 
efficiency. 
 
The size and scope of cluster firm play a role in cluster performance. Bergman and 
Feser (1999: 6) argues that the presences of SMEs are instrumental in facilitating the 
establishment of cooperation and the nurturing social capital amongst cluster players. 
March and Oxley (2002: 17) have also shown that SMEs in particular play a 
significant role in the generation of innovation and the development of a competitive 
advantage within a cluster environment. The European Commission (2003: 31) report 
argues that the performance of a cluster can be further enhanced by the presence of 
MNEs, which facilitates the spread of knowledge and technology to locally confined 
firms, and it facilitates the integration of the cluster industrial activities into global 
networks.  
 
Doeringer and Terkla (1995: 225) add a dimension of competitiveness to the cluster 
concept and define industry clusters as “a geographical concentration of industries 
that gain performance advantages through co-location”. This definition corresponds 
with that of agglomeration economies, which postulates that the productivity of 
different firms is enhanced due to their proximity to one another. A major difference, 
however, between simple industrial agglomerations and clusters is that 
agglomerations focus on increasing productive effectiveness through inter-corporate 
cooperation and collaboration in a region, whereas clusters are focused on the 
promotion of sustainable innovation through competitive intellectual collaboration, 
rather than just on increasing efficiency (NISTEP, 2004: 12).  
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From the various cluster definitions it is apparent that a high degree of inter-
dependency exists between the various cluster elements, which transcends across 
firms and industries and captures important linkages, complementarities, and 
spillovers of technology, skills, information, marketing, and customer needs (Vonortas 
& Auger, 2002: 18). However, a number of common elements or factor conditions 
emerge. Firstly, proximity and spatial tightness matters in harnessing cluster 
spillovers.  Secondly, linkages with universities or knowledge generating institutions, 
the primary sources of innovation, are necessary in a cluster environment that 
endeavours to maintain a sustained competitive advantage in the knowledge 
economy.  Thirdly, in a competitive setting, effective clustering requires more than 
just being (passively) located in an agglomeration. It demands deliberate cooperation 
and joint action by cluster members to identify common problems and to find and 
implement common solutions (OECD, 2000: 32). This cooperation is partly due to the 
proximity in both economic and social space (Peters, 2004: 2). Fourthly, public 
authorities can play a meaningful role in stimulating cluster growth while finally, the 
size of cluster firms plays a role in nurturing innovation and regional growth. 
 
1.4 THE PROBLEM STATEMENT 
 
From the broad overview of the cluster literature, the proposition emerges that the 
manipulation of regional economic structural and cluster factor conditions within a 
geographically proximate region can translate into sustainable regional economic 
growth outcomes. However, the literature evidences that cluster research is 
characterised by an abundance of theoretical concepts, with a paucity of empirical 
work to underpin the theoretical claims. Additionally, the impact of economic structure 
on cluster performance is area dependent and the economic circumstances in 
developed countries may differ from those in developing regions. Hence, the findings 
derived from agglomeration studies in developed countries, in particular, cannot be 
generalised and assumed to be universally applicable. This observation provides the 
impetus for this study and warrants an assessment of the impact of the economic 
composition of economic activity in the Eastern Cape Province on cluster 
performance in the region and leads to the first research question, namely: 
 
 13 
Which of the regional industrial structural measures evidenced by specialisation, 
competition or diversity (represented by MAR, Porter and Jacobs economies 
respectively) is the operative mechanism in generating growth in statistically 
identified manufacturing value chain clusters in the Eastern Cape Province?     
 
The literature review has also shown that the sustained, dynamic growth of a region 
emanates from the collective growth of interconnected firms in a region, embodied in 
the flow of knowledge spillovers between such firms. This flow of dynamic 
externalities is facilitated by the presence of a number of common cluster elements 
or factor conditions. The determination of the relative significance of regional 
economic structure on cluster performance does therefore not illuminate the relative 
impact of mechanisms that serve as conduits for the transfer of knowledge between 
cluster members. This leads to the second research question, namely: 
 
To what extent is the presence of the common cluster elements or factor conditions 
relevant to cluster growth in statistically identified manufacturing value chain clusters 
in the Eastern Cape Province? 
 
As a first step in addressing these research problems, a theoretical framework for the 
conceptualisation of industry clusters needs to be established and a methodological 
framework applied to statistically identify major manufacturing value chain clusters in 
the Eastern Cape Province. The findings of this empirical investigation shall bridge 
the divide between the empirical and theoretical literature and provide insight into the 
significance of spatio-economic structures and cluster factor conditions in stimulating 
regional development in a developing region.  
 
1.4.1 Sub problems to be addressed: 
 
In answering the two primary research questions, the following sub-problems need to 
be addressed: 
 
i. What measures are applied by regional development policy makers 
and practitioners to optimise the contribution of agglomerations and 
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cluster factor conditions to regional economic development? 
[Literature Search] 
ii. What national benchmark value chain clusters characterise the South 
African economy? [Statistical SU Analysis, Ward Hierarchical Cluster 
Algorithm] 
iii. What is the status of the value chain clusters in the Eastern Cape 
Province? [Statistical Economic Data Analysis] 
iv. What are the different components of growth? [Shift-Share Analysis] 
v. What are the indicator values for MAR-, Porter and Jacobs 
externalities [Statistical Analysis and Formulation] 
vi. What is the statistical relevance of MAR-, Porter and Jacobs 
economies in stimulating value chain cluster growth? [Statistical 
Correlation Analysis] 
vii. What is the statistical relevance of common cluster elements or factor 
conditions in stimulating value chain cluster growth? [Structured 
Interviews, Statistical Correlation Analysis] 
viii. What policies stimulate cluster initiatives in the Eastern Cape 
Province? [Research findings, Literature Search] 
 
1.5 SIGNIFICANCE OF THE STUDY 
 
Some commonly cited benefits of the presence of industry clusters include research 
and entrepreneurial development, economies of scale (Doeringer & Terkla, 1995: 
226) and development of specialized social infrastructure (Rosenfeld, 2002: 10). 
Cluster literature reflects that proactive public policies that support cluster related 
businesses, in part, can sustain and grow industry clusters. The purpose of this study 
extends beyond merely identifying areas of potential economic growth. It seeks to 
stimulate an understanding of the connections between industries in the Eastern 
Cape Province that can be applied to implement a wide range of development 
strategies and policies more effectively (Feser, 2004: 22). The clusters approach 
enables regions to optimize their industry recruitment, expansion and retention 
endeavours and to spawn small business development programmes. The 
identification and ranking of industry clusters in the Eastern Cape Province permits 
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the tailoring of development initiatives and a clearer identification of specific industry 
needs.  
 
Value chain clusters consist of groups of industries that make up extended product 
chains (end-market producers and first-, second-, and third-tier suppliers). By 
investigating the relative presence of key value chains in the Eastern Cape Province, 
gaps in supply chains can be identified that may be filled through recruiting or 
entrepreneurship (“home-grown”) business development strategies. Hence, for a 
given budget expenditure, fewer, but more highly valued economic development 
initiatives can be provided. In addition, due to linkages among firms in a cluster, 
programmes supporting specific businesses will have relatively large multiplier effects 
for the region, and the total employment and income gains from recruiting (or 
retaining) cluster members will likely exceed those associated with non-cluster firms 
of similar size.  
 
Additionally, the identification of industry clusters provides the impetus for 
occupational analysis. It facilitates the efficient allocation of education and training 
endeavours toward skill and knowledge development that support industries critical 
to the region’s current and future economic needs. To remain competitive in the 
global economy, the Eastern Cape Province needs to connect workforce 
development more tightly to the demands of the market. Due to the common skills 
base that emanate from clusters, training practitioners can aggregate training needs 
for multiple firms with similar skill needs and help drive a market-based approach to 
workforce development. It can align the services of education and training institutions 
with private sector and employee needs. In addition, industry partnerships and 
linkages, developed within industry clusters and sub-clusters, can establish 
relationships that accelerate industry-wide product and process innovation, achieve 
economies of scale and scope in the delivery of training and encourage the 
dissemination of best organisational practices.  
 
Finally, the findings of this research shall offer clear policy directives for economic 
development practitioners, since it raises the potential to manipulate local variables 
that have an impact on industry location and growth. For example, where cluster 
performance reflects a positive linkage with high economic concentration, policies 
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focusing on narrow industry specific activities within the geographic region could be 
pursued. On the contrary, where cluster performance favours diversity, general, 
regional wide policy incentives may render optimum results.  
 
1.6      DELIMITATION OF STUDY 
 
The PGDP (2004: 59) reflects that the manufacturing sector is the driving force to 
reduce unemployment in the Province of the Eastern Cape and reiterates the need 
for intra-regional industrial linkages and the development of supply and value chain 
structures in the region (PGDP, 2000: 60). The elected unit of analysis for this 
research is manufacturing-orientated value chain clusters in the Eastern Cape 
Province, due to the high employment impact of manufacturing in the region. National 
data is evaluated to identify national benchmark value chain clusters, since the 
analysis of regional (provincial) data only, may exclude industries that do not have a 
significant presence in the Eastern Cape Province, and fail to identify and reveal 
gaps and latent opportunities in supplier chains in the province. The national (SU) 
data for the manufacturing sector is detailed at a 3-digit SIC level and allows for a 
comprehensive analysis of inter-industry linkages.  
 
Non-manufacturing and services and other sectors are excluded from the study since 
they are poorly represented in respect of disaggregated data, relative to the 
manufacturing sector, and this lack of sufficient data negatively impacts on the 
identification of meaningful clusters through statistical analysis. Since key service 
industries serve such a diverse range of sectors, it skews the analysis towards large, 
indistinct groups of dissimilar industries (Bergman & Feser, 2000: 3). Additionally, 
product linkages are often not an appropriate indicator of inter-industry ties between 
human capital-intensive non-manufacturing industries.  
 
Clusters identified from the ensuing analysis of the SU tables are termed value chain 
clusters. This measure merely serves as a means to draw a distinction between 
existing clusters in the South African economy, and those derived from the statistical 
analysis from this study.   
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1.7 OUTLINE OF RESEARCH STRUCTURE 
 
Chapter two briefly reviews key literature that point to agglomeration and clustering 
as a new phase in regional economic development and suggests that regional growth 
is best explained by variables representing dynamic externalities and common 
cluster factor conditions. The relevance of seeking the determinants of regional 
growth bears testimony in the fact that it offers policy makers controllable variables to 
apply as regional growth instruments.    
 
Chapter three applies a methodology which combines a strength-of-linkage measure 
for all pairs of supply and use sectors (as revealed in the systematic analysis of 
intermediate purchasing and sales patterns in the South African Final Supply and 
Use Tables: 2002) with the application of Ward’s hierarchical cluster algorithm to 
determine the national benchmark value chain clusters in the South African 
economy. This national benchmark cluster framework is then transposed to the 
Eastern Cape Province to detect gaps that exist in the value chain clusters in the 
province. The chapter also seeks to highlight strengths that may be leveraged to 
move the province from its current industrial position and may influence the empirical 
analysis. The findings of this chapter do not explain which agglomeration externalities 
are generated and exploited within each cluster, but it serves as the basis of this 
research and as an alternative unit of analysis for understanding industry location 
patterns and concentrations in the region.  
 
Chapter four applies the value chain cluster framework identified in chapter three to 
answer the first research question, namely:  Which of the regional industrial structural 
measures evidenced by specialisation, competition or diversity (represented by MAR, 
Porter and Jacobs economies respectively) is the operative mechanism in generating 
growth in statistically identified value chain clusters in the Eastern Cape Province?  
The chapter firstly provides an account and justification of the data used, as well as 
the variables and methodology applied in the quantitative evaluation. Alternative 
indicators for the dependent and independent variables are presented before the final 
set is selected and calculated. This is followed by a bivariate correlation analysis 
between the three independent economic structural measures and the two 
dependent growth components (differential- and total shift) across the selected value 
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chain clusters in the Eastern Cape Province. In the final analysis, the chapter 
evidence whether specialisation, competition or diversity (represented by MAR, 
Porter and Jacobs economies respectively) is the operative mechanism in generating 
cluster growth in the Eastern Cape Province.    
           
Chapter five answers the second research question, namely: To what extent is the 
presence of the common cluster elements or factor conditions relevant to cluster 
growth in statistically identified value chain clusters in the Eastern Cape Province? It 
illuminates the relative impact of the mechanisms that serve as conduits for the 
transfer of dynamic externalities between cluster members. Data gathered from 
structured interviews are applied to operationalize the impact of the explicative 
variables (cluster factor conditions) on the dependent variable (cluster performance). 
Spearman’s rank correlation is calculated to assess the strength of relationships 
between variables measured on an ordinal scale, while the correlation coefficient is 
applied to ascertain whether a cause and effect relationship exists by assessing the 
strength of the relationship between the dependent variables and the independent 
variables. Variables that record significant correlations offer regional policy makers 
with controllable mechanisms that have a direct bearing on regional economic 
performance.  
 
Chapter six seeks to contextualise the role of government in stimulating 
industrialisation and economic development and to draw a distinction between 
industrial- and cluster policies. It integrates the findings of the qualitative analysis and 
depicts industrial policy in South Africa along the four factor conditions. The chapter 
endeavours to offer a balanced judgement of the impact of current industrial policy in 
South Africa in creating an environment conducive to the flow of dynamic knowledge 
flows within the value chain cluster framework in the Eastern Cape Province. 
  
Chapter seven integrates the results of all the previous chapters into a summary 
index to rank the selected value chain clusters in the Eastern Cape Province by 
standardization of the cluster variables to permit comparisons across different 
measures.  The resultant index rankings reflect the relative desirability of the value 
chain clusters analysed in terms of their respective abilities to leverage their 
economic structural characteristics and cluster factor conditions to stimulate growth in 
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the Eastern Cape Province. Major findings are presented in the context of their 
desirability and implication on industrial policy design in the region. The chapter also 
highlights constraining factors in the completion of the study and concludes by 
reemphasizing the importance of regional economic analysis at regional level and 
suggesting areas for future research.  
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Chapter 2 
 
AGGLOMERATION, DYNAMIC EXTERNALITIES AND INDUSTRIAL 
CLUSTERS: A THEORETICAL PERSPECTIVE 
 
2.1 INTRODUCTION 
 
The concept of industry agglomeration and clustering has commanded a great deal 
of prominence in the literature as a means to boosting regional competitiveness. The 
literature reveals consensus (Marshall (1920), Hoover (1937), Porter (1990) & Romer 
(1992)) that firms within agglomerations exhibit stronger economic performance, 
innovation and growth patterns. The primary thrust of agglomeration theory is that 
firms gain from the concentration in space through lower transaction costs, wider 
opportunities for matching needs and capabilities, and the exchange of useful 
knowledge and information (Kloosterman & Lambregts, 2001: 721), (Sternberg, 
1996: 353), (Karlsson & Andersson (Undated: 20). The lure of superior economic 
performance has prompted policy makers to take a keen interest in agglomeration 
literature as a means to promote linkages and synergies amongst economic actors.  
 
Given the emergence of clusters as a fundamental framework for conceptualising 
regional economies and formulating economic development strategies, this chapter 
firstly examines a cross-section of academic research pertaining to industry 
agglomeration and clustering to evaluate the impact of economic industrial structure 
on cluster performance. 
 
Secondly, whilst the examination of agglomeration factors may provide insight into 
the impact of regional industrial composition and cluster growth, they do not account 
for the processes and mechanisms that facilitate inter- and intra-industry knowledge 
transfer. Hence, the second part of this chapter concludes with a review of the 
empirical and theoretical literature to extract controllable factors that may influence 
the flow of dynamic externalities in economic regions.   
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2.2     DYNAMIC EXTERNALITIES AND CLUSTER PERFORMANCE 
 
Marshall (1920) was the first to introduce space into economic thinking in an attempt 
to explain the spatial patterns of economic development within regions. Marshall 
(1920: 272) argued that micro-level firm relationships may influence regional growth 
and development and observed that firms in a particular trade are more productive if 
they locate near one another, due to the presence of external scale economies. 
External economies of scale represent the benefits that accrue to co-located firms 
and are defined by Bergman and Feser (1999: 5) as “the savings that accrue to the 
firm due to the size or growth in output of industry generally”.  These economies, 
which arise from the agglomeration of specialized skills towards an industrial district 
of similar firms, can be divided into three types. Firstly, economies derived from the 
benefits of large, skilled pools of labour, and shared public goods, such as 
educational institutions or infrastructure. Secondly, economies derived from cost 
savings due to the proximity of firms along the supply chain and the resultant 
reduction in transportation costs, and thirdly, economies that flow from knowledge 
spillovers and provide the scale and opportunity for suppliers to refine and specialise 
their expertise. The presence of these factors may lead to an industrial 
agglomeration, since more and more firms in the same industry as those already 
present may be attracted to the region.  
 
Hoover (1937: 89–93) segregated agglomeration according to the industry sector in 
which it occurs. He observed the phenomenon that firms within the same or closely 
related industries tend to gather at certain places, and the consequential benefits that 
accrue from such industry-specific and place-specific behaviour Hoover (1937) 
referred to as localization economies. Additionally, he noted the phenomenon that 
people and economic activities in general tend to concentrate in cities or industrial 
core regions, and the advantages gained by such place-specific behaviour Hoover 
(1937) termed urbanisation economies. Economies of urbanisation occur across 
industries and reflect the gains from proximity to dissimilar firms, particularly firms in 
other industries. By drawing a distinction between localisation- and urbanisation 
economies, enable policy makers to understand the underlying factors responsible 
for an agglomeration and to formulate appropriate policy measures to strengthen 
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regional economic development. For example, general, regional wide incentives 
could be pursued if urbanisation economies have the greatest impact on cluster 
performance, while industry-specific incentives and policies could be developed if 
localization economies are dominant (Akundi, Undated: 26).  This distinction between 
localisation and urbanisation economies has sparked a debate about their respective 
importance as drivers of regional growth.  
 
While the work of Marshall (1920) and Hoover (1937) focus primarily on the impact of 
static externalities (localisation and urbanisation economies) on the performance of 
firms, the emphasis in recent works reiterates the significance of dynamic 
externalities. Static agglomeration economies refer to an absolute value that 
associates a level of agglomerative factor to the level of industry output. Under the 
static perspective, the mere concentration of firms is viewed as a sufficient condition 
to generate agglomeration advantages, with the emphasis focused on the economic 
benefits that accrue to the individual firm that is in close juxtaposition to enterprises 
that are similar in nature or economically related.   
 
Dynamic agglomeration economies, on the other hand, refer to the increase in the 
level of regional agglomeration factor which is associated with industry output and 
continues over time (McDonald, 1997: 340). More specifically, it refers to knowledge 
spillovers through casual or formal communication and non-market forms of 
interaction, including trust and non-traded interdependencies that lead towards 
continuous cost reductions in the industry (Glasmeier, 2000: 565). The focus on 
dynamic externalities in recent literature is reflective of a general shift towards a 
knowledge economy in which technological advancement and economic growth is 
modelled in an endogenous framework.  
 
The emergence of knowledge accumulation as a significant factor in raising regional 
productivity, innovation and economic growth gave rise to three dynamic 
perspectives formalised into the Marshall-Arrow-Romer (MAR) model (1993), the 
Porter model (1990) and the Jacobs model (1969) respectively. The MAR model 
argues in favour of localisation from a dynamic perspective, purporting that the 
nurturing of local monopolies is a preferred means of strengthening the growth and 
competitiveness of an economic region. Porter (1990) recognises the regional 
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specialisation, but suggests that it is local competition within this specialisation, and 
not monopoly, that stimulates innovation and regional growth. The third theoretical 
perspective put forward by Jacobs (1969) concurs with Porter’s (1990) assertion that 
competition is necessary for regional growth, but argues that it is the level of regional 
diversity, and not specialisation, that is the primary driver of innovation and growth.  
 
With all three of these dynamic perspectives predicated on the implicit relationship 
between industrial agglomeration and regional economic development, it warrants a 
further assessment of empirical literature to substantiate the various theoretical 
claims.  
 
2.2.1 Marshall-Arrow-Romer Externalities 
 
Romer(1992: 89) incorporates technological change and economic growth in an 
endogenous framework and suggest that the quality of the human capital, the 
number of new ideas and the magnitude of the labour force participating in the 
generation of new ideas are critical factors in innovation and, as a consequence, 
economic growth. Congruent with the theoretical argument developed by Marshall 
(1920) and later formalised by Arrow (1962), the Marshall-Arrow-Romer (MAR) model 
supports the notion of localization economies, derived from sector specific knowledge 
spillovers that occur between a concentration of specialised firms in the same 
industry in a given locale. Essentially, the focus of the MAR model is on intra-industry 
externalities. It highlights the dynamic externalities that stem from the advanced 
education of people, subsidisation of research, knowledge accumulation and the 
protection of intellectual property in the knowledge economy, and draws attention to 
the importance of geographic proximity and localization economies in regional 
economic growth. The dynamic information externalities have a lagged effect and 
raises productivity and skills formation over time, which in turn enhances regional 
innovation and economic growth (Henderson, 2001: 251).  To prevent imitation by 
competitors, the MAR model favours a local monopoly situation to local competition. 
Since knowledge is non-rival and not completely excludable, some of the benefits of 
new ideas flow to persons or economic actors other than those who create the new 
knowledge. These spillovers of ideas, without compensation, have a negative effect 
on the firm’s ability to sustain a competitive advantage and maximise the economic 
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value of its knowledge investments. Hence, the MAR model favours local monopoly 
as a preferred means of strengthening innovative growth and the competitive position 
of a region (Cortright, 2001: 19).  
 
2.2.2 Porter Externalities 
 
As with the MAR model, the primary focus of Porter (1990) is on intra-industry 
externalities. Porter concurs with the MAR model that knowledge spillovers between 
specialised geographically concentrated industries enhance regional industrial 
growth. However, in contrast to the MAR model, Porter (1990: 56) argues that it is the 
competition between rival firms in an agglomeration, rather than local monopoly, that 
drives growth. Unlike a monopoly situation, as favoured by the MAR model, Porter 
suggests that competition forces firms to be innovative and to create new 
technology. This, in turn, leads to new business spin-offs, stimulates research and 
development (R&D) and the introduction of new skills and services.  Since many of 
the industries within a particular specialisation employ a similar labour force, workers 
can freely move to other related firms within the cluster, thus transferring knowledge 
to new firms, and continuing to promote competition and the competitive growth of 
the region.  This flow of tacit knowledge within the agglomeration between competing 
firms stimulates trade and investment flows as well as inward investment from abroad 
(Weiss, 2005: 12).  Following Porter, Peters (2004: 6) observes that competitiveness 
is at the heart of successful clustering, which uses current competitive advantage to 
beget future economic advantage. As the cluster develops, benefits flow backwards 
and forwards throughout the industries in the cluster and it becomes a mutually 
reinforcing system.  This, in turn, strengthens competitiveness by increasing 
productivity, stimulating opportunities for entrepreneurial activity and innovative new 
partnerships, even among competitors (Leveen, 1998: 3). 
 
2.2.3 Jacobs Externalities 
 
The focal point of the Jacobs model is on inter-industry externalities. In a dynamic 
sense, and in contrast to the MAR and Porter approach, Jacobs (1969) contends that 
diversification economies, the dynamic equivalent of urbanisation economies, 
stimulate innovation and knowledge spillovers, which are the drivers of regional 
 25 
economic growth. Jacobs (1969) is in agreement with Porter (1990) that competition 
is a necessary condition for regional growth and asserts that it is the exchange of 
complementary knowledge across diverse, competitive firms in a region that 
produces the greater return of new knowledge and innovation. Boschma (2004: 5) 
concurs and argues that the cognitive proficiency in a region is enhanced by securing 
access to heterogeneous sources of information and the maintenance of a degree of 
openness to sources beyond the existing cluster or industry. Too little cognitive 
distance signifies the absence of sources of novelty, since knowledge building often 
requires dissimilar, complementary bodies of knowledge.  
 
2.2.4 Dynamic Externalities: Empirical Evidence 
 
To ascertain whether specialisation, competition or diversification promotes growth in 
a region, Henderson et al (1995) applied employment data to investigate whether 
externalities differed between younger and more mature industries. The authors 
measured the distribution of employment in five traditional and three younger 
industries spread across 224 metropolitan areas in the US.  The findings pertaining 
to more mature industries are consistent with the MAR argument and suggest that 
cities with high concentrations of employment in more mature industries show higher 
employment growth.  For younger industries, Henderson et al (1995) suggest that 
both MAR and Jacobs externalities are at play.  
 
In seeking to establish the linkage between agglomeration economies and 
innovation, Buendia (2005: 92) has shown that firms belonging to a relatively 
concentrated industry in a region are more likely to innovate than the same firms in 
regions in which the industry is relatively weak, implying that high levels of 
localisation in imperfect (monopoly) market conditions lead to more innovations. In 
concert with the specialisation school of thought, Knorring and Meyer-Stamer (1998: 
18) hold that policy makers in LDCs generally pursue industrial diversification 
measures in order to avoid locking a region into a narrow set of specialisation. 
However, an amplified drive towards attracting FDI into new sectors, rather than 
existing industries, may stifle the deepening of existing cluster firms and the 
propensity of knowledge creation, since “firms are more likely to innovate if located in 
a region where the presence of firms in its own industry is strong” (Baptista & Swann, 
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1998, 538). Findings from an empirical study by Giuliani (2003: 16) of the Colchagua 
Valley wine cluster in Chile concurs and shows that the absorption of external 
knowledge is dependent on the strength of the individual firms.  
 
In support of Porter’s assertion that competition within specialised geographically 
concentrated industries enhances growth, Cortright (2006: 40), through an analysis 
of patent data, has shown that knowledge spillovers occur primarily within industries, 
rather than between them, while a significant correlation exists between technological 
specialisation and the industry growth. Firms in a particular locale, undertaking 
similar activities, find themselves in a situation where changes in the activities of one 
firm can be observed by the other firms. It enables them to identify and imitate 
superior solutions while combining such changes with their own initiatives. This view 
is endorsed by Bergman and Feser (1999: 5), who suggest that greater spatial 
tightness leads to stronger face-to-face possibilities, which in turn, stimulates the 
diffusion of technology, knowledge, and general learning through spillovers. Empirical 
studies by Feldman, Aharonson and Baum (Undated: 4) confirm that spatially 
clustered firms in the Canadian biotechnology industry are over eight times more 
innovative in the creation of new innovations or registered patents, than dispersed 
firms, and concludes that the more focused the innovative activity in a competitive 
spatial area, the greater the knowledge spillovers.  These findings are supported by 
Visser (1999: 1561) who found that geographic concentration in a clothing cluster in 
Gamarra (Peru), facilitates the diffusion of tacit knowledge through direct 
observation. A study conducted across 85 industrial sectors by Paci and Usai (2000: 
5), reflects the presence of spatial dependence and a significant relationship between 
geographic proximity, competition and the diffusion of knowledge.  It therefore 
appears as if competing firms located in a geographically defined area can benefit 
from external economies, provided the agglomeration provides an open membership 
to all local firms. In view of these findings, Steiner (1998: 4) observes that cluster 
based policies have been accepted by a number of regions, based on the general 
assumption that increased specialization and competition will lead to increased levels 
of productivity, growth and employment. 
 
The central argument of the urbanisation view is that a lack of industrial diversity and 
an over dependence on a single industry in a region may inhibit entrepreneurship 
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and economic growth within the region, while a diverse range of ideas, 
specialisations, trades and firms generate new work and triggers productivity and 
growth. This view is supported by an empirical study of Swedish exporting 
manufacturing firms (Malmberg, Malmberg & Lundequist, 2000: 306) which shows 
that the presence of other exporting firms in the same industry in the same milieu, 
had a negligible effect on the export performance of the firms, while the presence of 
a diversity of suppliers and services (urbanisation economies), on the other hand, 
had a significant effect on the export performance of the firms in the sample frame. 
To test the impact of industrial diversity and competition on the growth of industries, 
Gleaser et al (1992) used employment data spanning from 1956 to 1987 in 170 of the 
largest cities in the US as a measuring instrument. The findings show that 
employment growth in cities is linked to local competition and diversity, and not 
regional specialisation. In another study, Feldman and Audretsch (1999) assigned 
the number of innovations in a particular period to a particular industry as the 
dependent variable in order to measure the linkage between knowledge externalities 
and economic space. The results of the study suggest that diversity across a number 
of industries support innovative output in firms, whilst specialisation of activities has a 
minor impact on innovative output. In addition, the study is in concert with Porter’s 
assertion that competition within specialised geographically concentrated industries 
enhances growth, rather than a local monopoly. These findings concur with the 
empirical results of a study by Harrison, Kelly and Grant (1996: 233) which shows 
that the presence of urbanisation economies, rather than localization economies, 
more adequately explains the spatial patterns of innovation and economic 
development within regions. Additionally, the larger the size and demand of an urban 
region, the richer the variety of development services (urbanisation economies), 
which in turn enhances the innovation processes in local organisations (Johansson, 
2005: 120). 
 
To diffuse the debate around the importance of MAR and Jacobs economies, Paci 
and Usai (2000: 12) conducted an econometric analysis of the spatial agglomeration 
of innovation and production activities to assess the extent to which the degree of 
concentration or diversity affect the innovative output and competitive advantage of a 
particular industry. Their findings show that localisation and urbanisation economies 
are not necessarily opposed, since localisation is a particular feature of a particular 
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sector within a local system, while urbanisation is representative of the characteristics 
of the entire system. The authors concur from the diversity of findings from previous 
studies that the impact of economic structure on regional performance is area 
dependent and may vary from region to region.   It is evident that each type of 
dynamic externality has an influence on the market but under different 
circumstances, hence, it warrants an assessment of the importance of MAR-, Porter- 
and Jacobs externalities in the Eastern Cape Province, which will be assessed in 
chapter four of this thesis.  
 
2.3 KNOWLEDGE TRANSFER: A METHODOLOGICAL PERSPECTIVE 
 
Whilst the measures of specialisation, competition and diversification provide insights 
into the impact of regional economic composition on cluster performance, they do not 
account for the processes and mechanisms that facilitate inter- and intra-industry 
dynamic spillovers. The essence of agglomeration theory is that firms gain from the 
concentration in space through lower transaction costs, wider opportunities for 
matching needs and capabilities, and the exchange of useful knowledge and 
information (Kloosterman & Lambregts, 2001: 721), (Sternberg, 1996: 353), 
(Karlsson & Andersson, Undated: 20). Firms in an agglomeration obtain a 
competitive advantage from both static and dynamic efficiencies, and once a 
competitive advantage has been established, successful regions and firms can use 
existing competitive advantage to gain future economic advantage (UNCTAD 
Secretariat, 2005: 4). From these assertions two key questions emerge. Firstly, since 
both static and dynamic measures are employed at regional- and at firm-level to gain 
a competitive advantage, it warrants a further exploration of the merits of each. 
Secondly, the flows of these efficiencies require regional and micro level framework 
conditions which will be examined in section 2.3.2.  
 
2.3.1 Static versus dynamic efficiencies 
 
In the traditional approach to the agglomeration phenomenon, a competitive 
advantage is achieved through static efficiencies. The emphasis is on the 
improvement of a single factor, such as labour, or on cost reduction. However, the 
reliance on a single factor may be unsustainable in the long run, since the 
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abundance of a factor may lead to its inefficient deployment (Neven & Droge, 
Undated: 4). Malmberg and Maskell (2001: 3) and Landabaso (2002: 4) have also 
shown that firms can no longer obtain a sustainable competitive advantage primarily 
through cost reduction.  For instance, an empirical study of clusters in North Carolina 
reflects that imitation- and cost-driven clusters are more susceptible to global 
competition than are innovation- and skills- driven clusters (Rosenfeld, 2002: 27). 
These findings show that static competitive advantages can rapidly be eliminated in 
an increasingly globalised economy. Additionally, firms that rely on supplier-driven 
innovation such as remoulding of existing technology, with little or no R&D outputs, 
typically emerged from an era of import substitution and reflect significantly lesser 
levels of specialisation and inter-firm cooperation than clusters in developed 
countries (Altenburg & Meyer-Stamer, 1999: 1699).  
  
Unlike the traditional static, cost based accounts of the agglomeration phenomenon, 
Solvell, Lindqvist and Ketels (2003: 19) have shown that a sustained competitive 
advantage is achieved through a purposeful development of capabilities and skills 
leading to dynamic improvements. Hence, in the modern, global economy, 
knowledge has become a more important and decisive factor of production than the 
classical labour, capital and natural resources. In broad terms, sustained dynamic 
efficiencies do not singularly relate to the physical flows of inputs and outputs, but 
represent dynamic arrangements based on knowledge creation and innovation 
through the diffusion of industry-specific knowledge and information spillovers. In 
congruence with the cluster concept, Enright (1998: 322) has shown that industry 
specific knowledge is cumulative and embedded in particular regions or areas, rather 
than in specific firms. This implies that dynamic efficiencies are generally generated 
through interaction and collaboration with other economic actors and shows that 
firms generally do not produce new knowledge singularly. The OECD (2000:6) 
affirms this view and reports that 61 percent of product innovating firms collaborated 
with one or more partners in Austria, increasing to 83 percent in Spain and 97 
percent in Denmark. To this effect, Diniz and Goncalves (2001: 14) phrased the 
following circularity:  
 
“Innovation is due to the milieu and the milieu exists in regions where there is 
innovation.” 
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In innovation related research, the importance of geographic proximity for effective 
interactive learning and innovation cannot be assessed in isolation, but has to be 
examined in relation to other non-spatial factors. Tore and Gilly (2000: 174) argue 
that proximity deals with both the economical and geographic separation of the 
individual or collective agents and their positions in an economic problem resolution 
process. Following Torre and Gilly (2000), proximity refers to spatial and 
organisational interactions between economic actors or between actors and objects. 
It deals with the localisation of enterprises and the social dimensions of economic 
mechanisms such as functional distance. In this frame, the authors refer to both 
relational (degree and intensity of interactions between parties) and capability 
aspects (knowledge and abilities of actors). Capability aspects refer to the cognitive 
abilities of actors and can be identified and measured without reference to notions 
such as organisational relations. The focus of the concept of cognitive proximity is on 
the cognitive abilities of organisations and individuals, rather than on the intrinsic 
nature of knowledge (Vicente, Pria & Suire, 2005: 5). While cognitive proximity is a 
necessary condition for knowledge transfer, the level of collective action and 
innovation between cognitively close firms can be compromised by a lack of 
organisational proximity, as well as institutional factors embodied in laws and rules, 
common habits, routines, cultural norms and infrastructural measures (Edquist & 
Johnson, 1997: 46) and (Boschma, 2004: 11) that prevail in a region.   
 
The size and scope of firms can also potentially influence knowledge spillovers within 
a single region, or across two or more geographically dispersed regions. The 
European Commission (2003: 31) report that the presence of MNEs in clusters 
encourages the spread of knowledge and technology to locally confined firms, and it 
facilitates the integration of the cluster industrial activities into global networks, while 
March and Oxley (2002: 17) have shown that SMEs in particular can potentially play 
a significant role in the generation of innovation and the development of a 
competitive advantage within a particular locale. However, their proclivity to generate 
dynamic externalities is generally hampered by a lack of resources to carry out 
research and development, market intelligence gathering and higher-level 
competence development on their own (European Commission, 2002: 53).  
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In contrast to advanced countries that are responding to globalisation by nurturing 
greater competitive advantage through innovation and knowledge creation, less 
developed countries (LDCs) face a number of factors that inhibit their transition to 
innovation-driven economies. Feser (2002: 1) report that R&D in developing 
countries are generally targeted towards static cost reduction, logistics management 
and other activities consistent with cost-sensitive branch production in global 
commodity chains, rather than novel research and product development. What are 
referred to in advanced countries as patterns of innovation, could be viewed as 
patterns of learning in LDCs, since local firms tend to adapt products to local 
conditions, rather than create knowledge and technology (Giuliani, Pierobelli & 
Rabelloti, 2000: 15; Lastres & Cassiolato, 2005: 10). Asian countries, in particular 
have been successful in their capacity to acquire and assimilate technology acquired 
from abroad. A significant degree of their industrialization is founded not on local 
innovation, but on assimilating and adopting technology obtained from abroad so as 
to secure productivity gains (Kaplan, 2004: 287). 
 
2.3.2 Factors that Impact on Knowledge Transfer 
 
The importance of a spatial connotation and agglomeration in generating dynamic 
efficiencies is predicated on the argument that knowledge is cumulative and 
embedded in successful regions, rather than in specific firms.  Specific firms may 
embark on static measures that singularly relate to the physical flows of inputs and 
outputs to gain short term cost savings, while the sustained, dynamic growth of a 
region, on the other hand, emanates from the collective growth of interconnected 
firms in a region, embodied in the flow of inter- and intra industry knowledge 
spillovers. The proposition in this study is that a reliance on a serendipitous approach 
towards generating dynamic externalities is not sufficient, and that certain 
controllable conditions favour the transfer of tacit knowledge between cluster 
members. From the literature reviewed thus far, the following four factor conditions 
emerge that play a facilitating role in the diffusion of dynamic externalities and 
warrant further discussion: 
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• Firstly, the presence of R&D generating institutions in a region is important, 
since the creation of new knowledge is a distinguishing factor in dynamic 
externalities.  
• Secondly, the literature has shown that new knowledge is generally not 
produced by one actor, but through collaboration and interaction with other 
economic actors.   
• Thirdly, knowledge spillovers are facilitated by the presence of a sound 
institutional framework, embodied in adequate laws and rules, common habits 
and routines and appropriate infrastructure.  
• Finally, the impact of the scope and size of the firms in a region have emerged 
as important in the generation of innovation within a particular locale. 
 
The four conditions are not mutually exclusive, and the literature shall reflect that 
they are interlinked at different degrees. The following paragraphs shall examine the 
application of these four factor conditions by business practitioners and policy 
makers as a means towards stimulating regional innovation and economic growth.  
 
2.3.2.1 Role of Knowledge Institutions 
 
In searching for the source of innovation, research by Jaffe (1989: 968) and Enright 
(1998: 322) have shown that innovative activities are more efficient in agglomerations 
with other R&D performing organisations. More specifically, Jaffe (1989), and a 
subsequent study by Audretsch and Feldman (2003: 19) identified universities as the 
primary source of innovation, showing that industry R&D stems from university 
research. A later study conducted by Karlsson & Andersson (Undated: 20) shows 
that innovative firms tend to reduce their knowledge acquisition costs by locating 
close to knowledge sources such as research universities. Additionally, the study 
shows that the location of industrial R&D is sensitive to the location of university 
research, while the location of university research is insensitive to the location of 
industrial R&D.  
 
Jaffe (1989: 968) continues that the improvement of the university research system 
attracts industrial R&D, which in turn raises the level of productivity and innovation 
within a region.  In addition, spin-offs from university research exert multiplier effects 
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on the economy, which facilitates the development of infrastructure that supports the 
creation and development of new, related technology firms (Shane, 2005: 35). Since 
the spin-off firms generally locate near the universities that spawned them, the 
multiplier effect on economic development tends to be localised.  
 
However, not all firms benefit from university research. For example, Cohen and 
Levinthal (1990: 129) argue that absorptive capacity is a function of the firm’s prior 
knowledge and is critical to its innovative capabilities. In an earlier study, the authors 
(Cohen & Levinthal, 1989: 569) identified a significant relationship between firm level 
R&D expenditure and the firm’s absorptive capacity. These findings imply that firm 
based R&D enhances the firm’s capacity to identify, assimilate and exploit knowledge 
that stems from university research, publicly funded R&D institutions and innovative 
organisations.  It is founded on the premise that the presence of a similar knowledge 
base or skills amongst individuals or organisations may facilitate the transfer of 
learning and innovation.  From the former one can therefore deduce that a similar 
knowledge base between actors is both a necessary and sufficient condition for 
innovation and knowledge transfer to occur between individuals and organisations. It 
is necessary since the effective transfer of knowledge requires an absorptive 
capacity (cognitive proximity) to identify, interpret and exploit new knowledge and 
apply it to commercial ends. Cognitive proximity is a sufficient condition, despite a 
low level of organisational proximity, since knowledge can be transferred between 
firms in a particular cluster through labour mobility, as demonstrated in Stockholm’s 
ICT cluster (Cumbers & MacKinnon, 2004: 964).  From a LDC perspective, 
Landabaso (2002: 7) has shown that clusters in such regions are typically hampered 
by local universities that tend to be unaware of and have little incentive to respond to 
regional economic and technical needs.  
 
From a cluster development perspective, the effective transfer of knowledge requires 
an absorptive capacity to identify, interpret and exploit new knowledge and apply it to 
commercial ends. Cognitive enhancing mechanisms need to optimise the knowledge 
generation process through procedural interventions, and address infrastructure 
requirements and inter-firm relational matters. To raise the absorptive capacity and 
stimulate the diffusion of knowledge from the knowledge generating actors within a 
clustered region, the literature reflects the following interventions:  
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• Publicly funded R&D: The significance of government funding of research is 
reflected in Shane (2005: 37), who shows a direct empirical relationship 
between the degree of United States National Science Foundation funded 
R&D expenditure at universities and the number of licenses and spin-off firms 
that they create. Similarly, the Canadian province, Alberta, reflects a 10 
percent per annum growth in technology shipment over the past decade. The 
success of the region can be ascribed to public investment in high-class 
science and research centres and the expansion of the local university and 
technical colleges (Houghton, Sheehan & Johnston, 2002: 16).  
 
• Demand driven R&D: The OECD (2000: 10) has shown that attempts by 
education and research institutions to cover all areas of interest, other than a 
regional economic- focus and orientation, may spread expertise too thinly. To 
build research capacity, highly skilled researchers are recruited globally. 
Knowledge generating, local universities align with local clusters to develop 
internationally competitive research in particular niche areas, prior to investing 
in overly sophisticated public science and technology institutions, unrelated to 
the specific needs of industry. 
 
• Strengthen university-industry linkages: The publicly funded research institute in 
Taiwan plays a leading role in leveraging advanced technology from abroad, 
and through close collaboration and cooperation between universities and 
private sector actors, disseminates and diffuses it to Taiwanese firms (Lall, 
2003: 25). Lall (2003: 11), however, has shown that the upgrading of skills and 
knowledge through the strengthening of industry-university links can be a 
lengthy process, particularly in regions starting from a low skills base.  
 
• Skills mobility: The OECD (2000: 5) report shows that the transfer of knowledge 
between industry and universities is generally hampered by institutional 
policies pertaining to staff mobility and secondary employment. Additionally, 
researchers may have little or no incentives to collaborate with industry in 
commercializing their research, since the performance of researchers are 
evaluated against general research produced. Shane (2005:44) reports that 
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university spin-offs are generally more common in the US than most European 
countries since faculty of European universities cannot easily take leave of 
absence to exploit their technological discoveries. Shane (2005) continues 
that the State of California’s policy on leave of absence hinders spin-off 
company formation, which is significantly lower than the rate of spin-off 
company creation at comparable universities in states that practice more 
liberal leave policies. 
 
• Ongoing training and development: Knowledge diffusion between research 
institutions and industry is dependent on capacity building efforts by individual 
firms (Caniels and Romijn, 2001: 29). This view is echoed by Woodward 
(2004: 7), who argues that the innovative prosperity of a region is created by 
the microeconomic foundations of competitiveness, which is obtained through 
the deliberate, ongoing training and development of staff. Typically, the skills 
development activities of industry normally reflect varying entry requirements 
and duration and have a strong practical element, which generally fall outside 
the scope of the broader, general programmes offered by formal public 
educational institutions. The “dual system” adopted in Germany mobilise 
publicly funded training institutions and private employers to provide and share 
the cost of vocational education and occupational training simultaneously 
(Andersson et.al., 2004:64). Similarly Andersson et.al. (2004: 98) proposes 
the decentralisation of curriculum design in schools to incorporate the 
cognitive demands of a particular region. The authors cite the example of the 
packaging industry in Northern Italy, where the school curriculum was adjusted 
to the special technical requirements of the industrial environment. Policy 
makers need to be cautious, however, that the skills provided should not be 
too limited to lock the workers into jobs and a career path that risk 
redundancy. 
 
2.3.2.2 Role of Inter Firm Cooperation 
 
In seeking to ascertain the role of cooperation in a cluster network, Kirat and Lung 
(1999: 30) applied the term organisational proximity, which the authors define as the 
set of interdependencies within, as well as between organisations. It refers to the 
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embedded formal and informal relations between actors manifested in mutual trust, 
friendship, commitment and common experience, without the presence of 
opportunistic behaviour (Boschma, 2004: 9; Hyypia & Kautonen, 2005: 4 and 
Vicente, Pria & Suire, 2005: 5). Intra- and inter organisational cooperation is nurtured 
through on-going negotiations, communications and coordination between parties in 
the normal course of work, which facilitates the flow of ideas and knowledge across 
the organisations and allows for “highly productive and creative work to be developed 
collaboratively” (Brown & Duguid, 2000: 143). In broad terms, cooperation is a 
relational concept and refers to the level of control and interaction that can be 
observed between organisations in the innovation process. 
 
The OECD (2000: 32) argues that both vertical and horizontal cooperation between 
firms and institutions in an innovation process is required to stimulate the transfer of 
knowledge and to nurture innovation. Through vertical cooperation, the customer firm 
has an incentive to improve the abilities of the supplier firms, since the benefits may 
spill over to the customer firm (Johansson, 2005: 120). Common business practice, 
on the other hand, dictates that competing firms do not generally interact on the 
horizontal level. However, although firms with similar capabilities along the horizontal 
dimension of a cluster may not cooperate on a formal basis, they may still imitate the 
success of others and add ideas of their own to generate new knowledge.  
 
Roeland and Den Hertog (1999: 1) suggest that an informal environment, where trust 
based interaction and cooperation is actively pursued, enhances knowledge and 
information spillovers, since it encourages an open attitude towards communication, 
rather than “a pure, calculative and narrow market orientation towards minimising 
costs”. Trust-based relationships facilitate the exchange of tacit knowledge, which is 
more difficult to trade and communicate through markets (Boschma, 2005: 66). To 
this effect, Seri (2001: 8) and Berman and Feser (1999: 6) report that the degree of 
cooperation between firms in the industrial districts of Northern- and Southern Italy 
can explain the difference in performance levels of the two regions.  
 
In a comparative study of Northern- and Southern- Italian firms, Bisso (2003: 12) 
reports that despite four decades of top-down interventions by the authorities in 
Southern Italy in the provision of fiscal incentives, subsidies and the building of huge 
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public infrastructure, the economic performance of Southern Italy lags behind that of 
Northern Italy. Bisso (2003: 12) ascribes the lack of economic performance of 
Southern Italy to low levels of cooperation. Unlike their Northern Italy counterparts, 
Southern Italian firms have a low propensity to build networks of formal and informal 
inter-firm relations. In a similar study conducted in Mexico, Rabellotti, cited in Bisso 
(2003: 9), finds a positive relationship between the development of firms and their 
participation in informal cooperating and trust building activities, with less growth for 
those cluster firms that have developed lesser cooperation levels. Breschi and 
Lissoni (2002: 26) confirm these findings and suggest that inter- and intra-firm 
cooperation ensures tacit knowledge exchanges and the creation of new knowledge.  
 
However, despite these findings, inter- and intra-firm cooperation is not necessary for 
new knowledge creation, since the transfer of tacit knowledge can occur, as shown 
by Cumbers and MacKinnon (2004: 964), through labour mobility. Additionally, while 
operating in a similar environment, across similar vertical and horizontal bodies of 
knowledge, the innovative propensity of a region may still be enhanced through 
imitation, in the absence of formal cooperation and trust. Inter- and intra-firm 
cooperation is not sufficient for the transfer of knowledge either, since tacit 
knowledge transfer is compromised if the cognitive levels between cooperating 
parties differ significantly. It can be assumed that geographic proximity and inter- and 
intra-firm cooperation are complementary, as short geographic distances favour 
formal and informal interaction and trust building (Boschma, 2005: 67). 
 
Sternberg (1996: 353) concurs and posits that the prospects for knowledge transfer 
between universities and R&D performing organisations is greater in spatially 
bounded locations, where strong inter-organisation connections create an 
environment more conducive to assessing and absorbing those knowledge flows. It is 
obtained through proximity (face-to-face contact), labour mobility and interaction 
amongst suppliers, facilitated by regional incentives.  
 
Experiences from clustering in Chihauhau, Mexico, affirm that initiatives managed at 
a regional level aimed a stimulating inter-and intra- cluster cooperation performed 
better than those managed from a national level (Avila, Lyman & Sorvic, 2004: 210). 
Most frequently inter-firm cooperation forms naturally and develops organically in 
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response to needs identified by member firms, without public policy interventions. 
Since cooperation is a means to an end, and not an end in itself, policy measures 
should avoid stimulating cooperation initiatives for its own sake. The following 
interventions have been applied to nurture formal and informal cooperation and trust 
relationships between cluster players: 
 
• Regional level, demand lead initiatives: Public policy initiatives that employ a 
continuous, broad-based, demand led bottom-up planning process, 
establishes, in itself a means to promote and stimulate regional cooperation 
between public and private actors. The success of the Styrian auto cluster in 
Austria is founded on the broad based, bottom-up, open-ended interactive 
procedure of dialogue, diagnosis and strategy formulation. Informal 
cooperation and relationship building is nurtured to facilitate knowledge flows 
between cluster actors and to stimulate innovation in the cluster. The process 
is managed internally by the various role players. Although initial funding of 
the initiative stemmed from public sources, the financial target of the initiative 
is to become financially self-sufficient through membership fees and 
sponsorship (Holzschlag, Lindqvist & Coenen, 2004: 191).  
 
• Competence audits: Competence audits serve as means to stimulate networking 
amongst cluster participants by identifying gaps and opportunities for R&D- 
and functional cooperation (Andersson et.al., 2004: 79). A competence audit 
maps the competitive advantages of the region, reflecting the competencies of 
participating firms and organisations as well as the gaps that exist. 
Benchmarking experts have successfully been used in Brazil to stimulate 
collective action amongst firms that reflected hostility towards cooperation in 
the past. By cooperating in the areas of environmental protection, 
measurement and testing, or education and basic vocational training, the trust 
emerges that is a pre-condition for cooperation in core activities such as 
technology development, design or marketing (Altenburg & Meyer-Stamer, 
1999: 1701). A report by ECOTEC (2003: 25) cautions that cooperation 
agreements require a business rationale behind it to be sustainable in the long 
term, since experiences in Finland and other countries have shown that in a 
number of cases, cooperation ceased when government funding was 
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withdrawn. Benchmarking against international best practices clusters have 
limitations, since it may raise the expectations that tactics that worked in one 
locale at a particular time will necessarily produce similar results elsewhere. 
 
• Cooperation in socio economic issues: Public authorities foster cluster 
development and cooperation by establishing public-private partnerships with 
local organisations to participate in the management of initiatives of public 
interest, such as environmental-, health-, information- and human capital 
development issues (Altenburg & Meyer-Stamer, 1999).  Such initiatives may 
encompass a variety of activities that impact on the operations and functioning 
of all cluster actors, which nurtures a common understanding and a forum for 
dialogue.  
 
• Sustainability: Andersson et al (2004) argue that an exit strategy is frequently 
viewed as an essential element of public cluster subsidy programmes. This 
view is supported by the empirical study by Solvell et al (2003: 54), who report 
that over time, membership fees and other sources of support from industry 
increase in importance, reducing the reliance on government backing.  
Altenburg and Meyer-Stamer (1999: 1698) stress the notion of sustainability 
and suggest that policy measures aimed at stimulating collaboration amongst 
enterprises need to stipulate commitments on the part of the beneficiaries. To 
secure participant buy-in and a commitment towards micro-level development 
and growth, the authors suggest that participating entrepreneurs need to be 
personally accountable for project failures. 
 
2.3.2.3 Role of Institutional Framework Conditions 
 
Institutional framework conditions are enabling mechanisms that refer to laws, rules, 
and infrastructural measures that influence and regulate the relations and 
interactions between individuals and groups. Interventions to enhance the 
infrastructure in a region are generally public driven initiatives, aimed at creating an 
environment conducive to the cognitive development and stimulating inter- and intra-
firm cooperation. Such initiatives generally include the provision of specialised 
infrastructure, funding mechanisms, fiscal interventions and a regulatory environment 
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that recognises property rights. Zysman (1994: 224) argues that the ability and 
willingness of organisations to share tacit knowledge and to stimulate the flow of 
dynamic externalities, is influenced by the rules and institutions that influence how 
trading and production in a region is organised. Given Zysman’s (1994) assertions, 
Gertler (2003: 94) has shown that a region that fails to regulate the movement of 
knowledge through conditions relating to labour mobility, coupled with a lack of 
intellectual property protection, divergent cultural norms, attitudes and labour 
practices, curtails the willingness of firms to nurture formal and informal linkages with 
other firms in such a region. Hence, central to Gertler’s argument is that institutional 
framework conditions can stifle inter and intra-firm cooperation if, as is the case with 
MNEs, an organisation extends geographically across institutional divides (Gertler, 
2003: 91).  
 
Raines (2001: 26) argues that the provision of infrastructure extends beyond the 
facilitation of knowledge transfer, and includes the provision of resources to facilitate 
the development and commercialisation of innovations. To that effect, the OECD 
(2000: 8) have illustrated that the commercialization of new knowledge requires 
infrastructural support measures the likes of the protection of intellectual property 
rights, access to risk finance and management assistance. 
 
The institutional environment encompasses the strategic attitudes, perceptions and 
preferences of policymakers, which may be conducive or constricting towards 
regional cluster development. To illustrate the impact of the attitude and perception of 
public authorities, Maskell (2001: 16) cites the example of the Finish wood producing 
industry. Despite an abundance of high-quality timber, resources, world class 
designers and high educational and training standards, the Finish wooden furniture 
industry is struggling, since the institutional environment in Finland is supportive of 
pulp and paper manufacturing and negatively orientated towards the requirements of 
furniture producers.  
 
In another example, Lam (2000: 91 – 92) shows how macro-level societal institutions 
influence micro-level learning activities amongst Japanese firms. The Japanese 
industrial environment, characterised by stable employment, non-hierarchical teams 
and strong corporate cultures, provide the foundation to “generate, diffuse and 
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continuously accumulate tacit knowledge through interaction” which is 
institutionalised and mandated.   
 
From a LDC perspective, Landabaso (2002: 6) reports that firms in less favoured 
regions display high levels of distrust towards the public sector policy initiatives 
aimed at stimulating enterprise cooperation for cluster development. Landabaso 
(2002: 7) continues that the establishment of an environment prone to cooperation 
and networking is typically compromised by the public sector that generally fails to 
facilitate value chain networking through local subcontracting. Additionally, business 
consultants are often hired from advanced regions to work on short missions. These 
consultants have little in-depth knowledge of the region in terms of business culture 
and other socio economic contextual inputs, which compromise their ability to initiate 
and establish policy mechanisms that will stimulate meaningful relations between 
cluster actors in LDC regions.  This is congruent to the false-paradigm model of 
economic development (Todaro & Smith, 2003: 125), which attributes LDC 
underdevelopment to “faulty and inappropriate advice provided by well meaning but 
often ill informed, biased and ethnocentric international experts from developed 
countries”. These factors, coupled with a reluctance to share information and poor 
contract enforcement mechanisms, compromise the potential of firms in LDCs to reap 
the benefits of clustering. To establish institutional framework conditions conducive to 
cluster development and growth, the following measures have been applied:  
 
• Public procurement: Porter (1990: 645) states that demand-side instruments, 
such as public procurement policies can be effective instruments to stimulate 
cluster growth and innovation, by providing early demand for cluster products. 
It raises the sophistication of local demand, stimulates innovation and 
increases competition and cooperation amongst cluster members. The Nippon 
Telephone and Telegraph has stimulated innovation in the Japanese 
telecommunications technology industry by consistently ordering the next 
generation systems (Porter, 1990: 645). Singh (2003: 10) reports that the 
Canadian federal government applied its mainframe computer purchasing 
requirements to encourage multinationals to establish research, development 
and manufacturing facilities in Canada, which enabled Silicon Valley North in 
Canada to grow at a faster rate than Silicon Valley, California. Similarly, policy 
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measures in Japan fast tracked the growth of the facsimile industry, compared 
to elsewhere in the world, by approving the use of faxed documents for legal 
purposes (Singh, 2003: 13). However, Andersson, Serger, Sorvic and 
Hansson (2004: 56) caution that care needs to be exercised with the use of 
demand-side interventions, since it can result in the cluster becoming over-
dependent on public demand. 
 
• Joint research ventures:  To stimulate knowledge flows between 
organisations, the Steinbeis-Stiftung in Germany established institutional 
structures to promote technology transfer through formal and informal means 
(ECOTEC, 2003: 37). Since innovation occurs between firms, the purpose of 
the intervention is to encourage firms to undertake joint research projects and 
to nurture greater cooperation and trust relationships. Technology aid 
schemes subsidize 25 percent of innovative product developments to reduce 
financial risks. The scheme is complimented by publicly funded low-interest 
loans to innovative SMEs and business start-ups. The EU’s multi-annular 
Research and Technology Development Framework is a further example of a 
publicly funded programme that provides financial support and incentives for 
R&D activities, made conditional to cooperation between participating 
organisations (ECOTEC, 2003: 48). 
 
• Venture capital: Proximity to financial intermediaries such as banks, venture 
capital firms and other financial institutions has a positive impact on the 
development of clusters (ECOTEC, 2003: 46). In the US, the public sector 
played a major part in the early development of the venture capital markets 
and continues to provide support for new innovation-oriented firms (Andersson 
et.al., 2004, 100).   Unlike traditional banking institutions, venture capitalists 
provide risk management, complimented by functional knowledge and 
management assistance in the particular niche areas where they manage risk 
and business development (Andersson, Serger, Sorvic & Hansson, 2004: 99). 
Regions with active venture capitalists may therefore be better focused 
towards innovation and the allocation of capital to such initiatives, than regions 
where traditional banking is most prominent. The emphasis in Australia on the 
establishment of a larger and more effective venture capital market has 
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underpinned the substantial growth in new technology-based start-up firm 
formation from 2000 to 2005 (Houghton, Sheehan & Johnston, 2002: 21). The 
authors continue that despite the presence of a global market, venture 
capitalists still tend to do most of their business in their home towns; hence, 
the development of a local venture capital market is critical to stimulate cluster 
development. Although infrastructure improvements may rarely be cluster 
specific, initiatives to facilitate access to finance may be highly specific to a 
particular cluster.  
 
• Interventionalist incentives: Breschi and Lissoni (2002: 26) caution against the 
indiscriminate use of incentives to attract firms to locate in a region. Feldman 
and Francis (2004: 134) argue that the bias towards providing incentives to 
firms to relocate to a particular area, takes away resources that could address 
the needs of existing taxpayers. On the other hand, the provision of incentives 
and resources to local firms instead strengthen their attachment and 
anchorage to the region. Critical to the economic growth experienced by 
Korea and Taiwan, are the interventionalist strategies which they pursued, 
underpinned by targeted FDI, coupled with local content rules, incentives for 
transfer of technologies to local suppliers and inducements to export (Lall, 
2003: 29). Additionally, financial policies, such as tax incentives, which is one 
of the most widely used policy measure to promote innovation (Bisso, 2003: 
19), can be used to stimulate activities that may be regarded as contributory 
towards the development of growth poles. For example, to stimulate R&D, 
Massachusetts offers tax rebates on R&D expenditure and related fixed asset 
investments (ECOTEC, 2003: 47).   
 
• Labour market regulations: Labour market regulations need to be taken into 
consideration since it can shape the behaviour of actors in an economic 
system. Regulations that affect labour mobility and stability may have a direct 
impact on business expenditure on training and development activities. Due to 
the institutionalised protection of their employee’s interest, Japanese firms are 
generally smaller and develop staff to a greater degree of specialisation than 
their Western counterparts and, as a consequence, need to rely more on inter-
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firm cooperation, which stimulates tacit knowledge transfer and innovation 
(Rocha, 1997: 20).  
 
• Intellectual property rights: An international framework, regulating intellectual 
property rights, has not been formulated and consequently varies between 
regions. Generally, the flow of ideas from universities to commercialisation can 
be inhibited by public funding formulae that are linked to general fundamental 
research and not linked to entrepreneurial activities or incentives to 
commercialise new knowledge (Smith et al, 2004: 154). Shane (2005: 39) 
notes that the US policy of placing property rights for publicly funded 
inventions generated by universities in the hands of universities, rather than 
the inventors themselves, has had a significant impact on the formation and 
growth of university lead spin-off firms. It has institutionalised an 
entrepreneurial mindset in the traditionally conservative universities, and 
stimulated the development of technology transfer and new venture creation 
expertise at universities, which greatly enhanced the number of new 
inventions commercialised. Evidence of the success of this approach lies in 
the performance of inventions generated by Japanese universities. Since 
shifting the ownership of intellectual property rights in 1998 from staff to the 
universities in which the invention was generated, Japan has seen a dramatic 
increase in the number of spin-off firms created from university research 
(Shane, 2005:  40).    
 
• Quality of life infrastructure: Factors that improve quality of life, such as 
education, entertainment, schools and health services, are essential location 
factors in the economic development of urban areas where cluster firms are 
situated. Buendia (2005: 94) notes that highly skilled labour which is an 
important component in knowledge creation and upon whom regional 
economic development is strongly dependent, attach great value to the quality 
of life of the geographic area to where it gravitates. For example, the 
consumer electronics cluster in Italy created a special child-care scheme to 
successfully attract Japanese MNEs to invest in the region (Gurgui, Eklund & 
Dahlander, 2004: 183), while in France, the development of local amenities 
such as sport facilities and green spaces in employment zones and residential 
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areas by public authorities, have played a role in attracting firms and skills to 
specific regions (ECOTEC, Undated: 51).  
 
• Cluster branding: Public-private funding of cluster members to visit international 
trade shows and public sponsoring of joint branding and marketing campaigns 
are methods pursued by decision makers to attract targeted industries to 
specific geographically defined regions in order to enhance emerging or 
existing clusters. Although cluster branding in a strict sense is not a solely 
public driven intervention, it is a complementary intervention supportive of 
existing public investments in cluster infrastructure. Empirical studies reflect 
that brand building significantly influences cluster competitiveness and growth 
performance of cluster regions (Solvell et. al., 2003: 52). The success of the 
wine cluster in Niagara, Ontario, which produces award winning, globally 
competitive wines, can be ascribed to the aggressive marketing and 
advertising strategy pursued by the government, in association with the private 
sector (Fitzgibbons, Heydebreck & Farinelli, 2004: 163). Similarly, the software 
cluster in Bangalore, India, with its pool of highly skilled engineers and 
software firms, has developed a powerful brand as the “software capital” 
(United Nations, 2001: 14), which has played a significant role in the 
establishment of linkages with firms external to the region.  
 
• Information infrastructure: As the case with brand building, the provision and 
dissemination of market information is a complimentary intervention which 
may be privately driven. Nadvi (1995: 18) has demonstrated that policy 
makers in the Sinos Valley cluster in Brazil have expanded the depth and 
range of the cluster through information gathering and information sharing 
structures that provide information pertaining to markets, technology, 
competitors, new suppliers and potential international collaborators.   
 
2.3.2.4 The Size and Scope of Cluster Firms 
 
A study commissioned by the European Commission (2003: 21) indicates that the 
bulk of European clusters consist mainly of a local network of SMEs, or at least a mix 
of SMEs and large scale organisations, which justifies support to SMEs in clusters 
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from policy makers and economic development practitioners (Knorringa, 1997: 5). 
The prevalence of SMEs in clusters is symptomatic of the post-Fordist industrial 
activity, which stimulated the vertical disintegration of large organisations to focus on 
specialised core activities and to optimise flexibility and productivity in production 
processes (Houghton, Sheehan and Johnston, 2002: 20). Unlike large organisations 
that have the capacity to generate internal scale economies, which enable them to 
locate almost anywhere in a particular region, the location decisions of SMEs are 
generally dependent on external concentration- and/or diverse- economies (Akundi, 
Undated: 24). Significantly, however, and in contrast to the hypothesis put forward by 
Romer (1990) that the number of new ideas formulated in an enterprise is positively 
related to the number of knowledge workers (size), March and Oxley (2002: 17) have 
shown that the aggregate innovation output per biotechnology graduate is greater in 
small biotechnology enterprises than in their larger counterparts. These findings 
show that the proclivity to generate innovation is not dependent on firm size, and that 
SMEs in particular, potentially can play a significant role in the generation of 
innovation and the development of a competitive advantage within a particular locale, 
particularly in knowledge intensive industries, provided that sufficient support is 
offered to stimulate and commercialise innovation. 
 
Whilst SMEs play an important role in the generation of knowledge within cluster 
formations, their operation efficiency is compromised by a number of factors. A study 
by the European Commission (2002: 53) shows that SMEs often lack the 
competence to cooperate with R&D institutions and lack the resources and 
competence to carry out research and development on their own. SMEs and start-up 
firms often face difficulties in raising capital due to a lack of collateral and a 
demonstrated business development and management track record (Houghton, 
Sheenan & Johnston, 2002: 20), while market intelligence gathering and higher-level 
competence development are often neglected (European Commission, Undated: 16). 
 
In addition, despite the important role of inter-firm collaboration in stimulating 
knowledge flows and innovation between cluster actors (Section 2.3.2.2), the 
frequency of firms engaging in formal cooperation decreases strongly with a 
reduction in firm size (European Commission, 2003: 25). The lack of formal inter-firm 
interaction and cooperation by smaller firms may be explained by the findings of 
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Hendry, Brown, Ganter and Hilland (2002: 51), who report that inter-firm collaboration 
imposes significant management costs to SMEs in managing external relationships, 
such as the risk of losing their proprietary knowledge and the fear of losing their 
autonomy when entering into cooperative agreements (European Commission, 2003: 
36). However, the European Commission study (2003) highlights a number of 
benefits of inter-firm cooperation and reports that SMEs that engaged in inter-firm 
cooperation showed an increase in turnover, while on the contrary, SMEs who did 
not cooperate reported a decrease in the same period. The study does not establish 
a cause-effect relationship but confirms that growth is associated with inter-firm 
cooperation. The findings do not imply, however, that inter-firm cooperation is a 
sufficient condition to develop the competitive strength of clusters. 
 
The behaviours observed by SMEs in European clusters, cannot be generalised and 
assumed to be universally applicable, since the behaviours and characteristics 
displayed by SMEs in developed countries may differ from those in LDCs. Altenburg 
and Meyer-Stamer (1999: 1697) observe that a culture of imitation and low trust is 
prevalent amongst SMEs in LDCs, while local firms, in the same sector, are generally 
seen as direct competitors rather than potential partners.  
 
Bathelt, Malmberg and Maskell (2004: 47) suggest that cooperation between cluster 
actors should extend beyond the geographic proximity of the local region, since 
knowledge also flows into a cluster through linkages with actors outside the local 
cluster. It has been shown empirically that clusters limited to domestic firms perform 
worse than those with linkages to regions outside the cluster (Solvell, Lindqvist & 
Ketels, 2003: 11). This view corroborates the European Commission (2003: 31) 
report, which shows that the presence of multi national enterprises (MNEs) in clusters 
encourages the spread of knowledge and technology to locally confined firms, and it 
facilitates the integration of the cluster industrial activities into global networks. To 
this effect, ECOTEC (2003: 39) notes that large firms in clusters potentially act as 
miniature innovation systems, supplying incubation space to employees, technical 
expertise and a customer and supplier base. In clusters dominated by large branch 
plants, R&D is carried out in parent companies abroad and transmitted to the 
production sites in developed countries. Such large assemblers encourage 
established suppliers from their home countries to establish production facilities in 
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close proximity in the developed countries. This trans-nationalization of the supplier 
base has raised the competitiveness of clusters and facilitated knowledge flows to 
local firms, despite the decline in the number of suppliers in the host counties 
(Altenburg & Meyer-Samer, 1999: 1705). The presence of MNEs, in the Australian 
economy, has facilitated the transfer of technology, quality control techniques, 
process techniques and access to new markets (Thorburn, Langdale & Houghton, 
2002: 82). Additionally, findings by Gibbs and Bernat (1998: 22) have shown that 
wages for workers in industry clusters are significantly higher than for workers in the 
same industry in a non-clustered location, independent of all other characteristics of 
the employee and his or her job.   
 
Giuliani, Pierobelli and Rabelloti (2000: 15), caution, however, that although the 
presence of foreign-owned, scale intensive firms in manufacturing can speed up 
process and product upgrading in developing economies, they may inhibit functional 
upgrading, which reduces the scope of learning for local firms. The branch plants of 
MNEs located in LDCs generally lack decision-making power in the region, which 
stifles knowledge creation and renders the cluster vulnerable to strategic decisions 
not relevant and related to local conditions (Dalum, Pederson & Villumsen, 2002: 10).  
Additionally, MNE operations in LDCs are less innovative and export orientated than 
their overseas parents which is the primary source of R&D (RICC, 2000: G5). To 
leverage cluster firm size and scope, the following measures have been applied:  
 
• Cluster brokers: To coordinate the cooperation and relationship building process 
between SME cluster actors, cluster brokers have been appointed in a number 
of regions to facilitate and manage the process. For example, inter-firm 
cooperation in Chile, is stimulated through the PROFOs programme 
(Altenburg & Meyer-Stamer, 1999: 1698), which requires a fixed period 
contractual agreement to be established between three or more SMEs, with a 
public or private support agency serving as a network broker. The purpose of 
the programme is to promote the concept of collective action and to 
consolidate trust relations between members of the group. The network broker 
supports the formulation of project proposals and assists members with the 
application for public funding. Subsidies are provided for joint activities such 
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as market surveys, feasibility studies or participation in trade missions and 
fares.   
 
The State of Arizona established cluster councils to establish a forum for inter-
organisation and public-private dialogue and to strengthen cluster ties. A 
drawback of the cluster council concept, however, is that it tends to be 
dominated by large organisations that have sufficient resources and staff 
capacity to participate, and whose needs often differ from the needs of smaller 
firms (Rosenfeld, 2001: 12). 
 
• External linkages:  Efforts to stimulate collective action amongst firms are 
unlikely to succeed unless such support is demand-led and connects firms to 
more dynamic market actors (Caniels & Romijn, 2001: 28). Hence, policy 
measures, aimed at stimulating collaboration between local cluster players 
only, may have no impact on new knowledge creation if the essential 
knowledge source is not located within the region (Storper, 2000: 24). This 
view is shared by Bathelt, Malmberg and Maskell (2004: 49), who note that 
policy makers should be cautious not to make extensive efforts to stimulate 
local inter-firm linkages, at the expensive of promoting linkages with firms 
external to the cluster. A report by ECOTEC (2003: 27) reflects the importance 
of international linkages and shows that the competitive position of firms in 
inwardly focused networks are compromised in the long term. The presence of 
MNEs in a cluster can typically raise buyer sophistication, strengthen domestic 
competition and stimulate the transfer of new technology, operational 
practices and skills (Andersson et al, 2004: 58).    
 
2.4 SUMMARY 
 
 
While the broad overview of the cluster literature evidences that regional economic 
structural conditions are significant in generating sustainable regional economic 
growth outcomes, the significance of MAR-, Porter- and Jacobs externalities appears 
to be area dependent. The theory has aptly demonstrated that findings derived from 
agglomeration studies in developed countries cannot be generalised and assumed to 
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be universally applicable, since the economic circumstances in developed countries 
may differ from those in LDCs. This provides the impetus for this study and amplifies 
the need to assess which of the regional industrial structural measures evidenced by 
specialisation, competition or diversity (represented by MAR-, Porter- and Jacobs 
economies respectively) is the operative mechanism in generating growth in 
statistically identified value chain clusters in the Eastern Cape Province, which is the 
topic under consideration in Chapter Four of this dissertation.  
 
The establishment of the relative significance of regional economic structure on 
cluster performance does however not illuminate the relative impact of mechanisms 
that serve as conduits for the transfer of knowledge between cluster members. 
Consequently, the literature review has shown that that the presence of certain 
controllable factor conditions namely the presence of knowledge generating 
institutions, inter-firm collaboration, a favourable institutional environment and the 
size and scope of cluster participants, favour the transfer of tacit knowledge between 
cluster members and contribute towards sustained regional economic growth. 
Henceforth, the statistical relevance of these controllable variables on cluster growth 
performance shall be the focus of Chapter Five of this research.  
 
This chapter has addressed the first research sub problem and identified measures 
applied by regional development policy makers and practitioners to optimise the 
contribution of agglomerations and cluster factor conditions to regional economic 
development. The following chapter shall proceed to identify the core value chain 
clusters in the Eastern Cape Province.  
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Chapter 3 
 
IDENTIFYING AND TRANSPOSING SOUTH AFRICAN NATIONAL VALUE 
CHAIN CLUSTERS ONTO THE EASTERN CAPE PROVINCE  
 
3.1 INTRODUCTION 
 
In the field of cluster analysis, two methods, namely location quotients and shift share 
analysis, have predominated in cluster identification methodology in measuring 
industrial specialisation and industry growth respectively. Although these economic 
base techniques are valid, they fail to identify inter-industry interdependencies 
manifested by inter-industry trading patterns. The aim of this chapter is to identify 
national value chain clusters for the South African economy, based on an analysis of 
functional inter-industry relationships at a national scale and to transpose it onto the 
Eastern Cape Province. It seeks to identify groups of industries with linked value 
chains, where intra group linkages are stronger than linkages with industries outside 
the group.  
 
The methodology applied in this chapter is founded on the logic that some sectors 
are linked in economic space but not in geographic space. The chapter firstly reviews 
the empirical literature that relates to cluster identification and the analytical 
limitations of the various strands of cluster analysis. The South African Final Supply 
and Use Tables: 2002 are extended to symmetrical matrices and integrated into 
macro-economic models to analyse the link between final demand and industrial 
output levels. Top-down cluster applications are applied to detect national benchmark 
clusters embedded within a very diverse and reasonably comprehensive set of 
industries.  The national benchmark cluster framework is then applied to detect the 
presence of value chain clusters in the Eastern Cape Province, as well as the gaps 
that exist in existing value chains in the province. The findings of this chapter do not 
explain which agglomeration externalities are generated and exploited within each 
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cluster, but it serves as an alternative unit of analysis for understanding industry 
location patterns and concentration in the region.  
 
3.2 FUNCTIONAL CLUSTER IDENTIFICATION APPLICATIONS  
 
The publication of Porter’s (1990) cluster theory alerted business- and economic 
development practitioners to the general importance of clustering as a phenomenon 
to promote growth and competitiveness. Porter’s (1990: 56) emphasis on competition 
between rival firms within a cluster environment spurned a number of industry-
focused, micro-level cluster studies conducted at firm level. Such micro-level 
applications map linkages between firms in leading industries and then seek to 
nurture a competitive advantage through the strengthening of such linkages. While 
this approach is particularly useful when linkages between a predetermined set of 
industries are analysed, it may overlook linkages that some of its members may have 
with regionally co-located firms from very different sectors. A further limiting factor in 
using this approach in identifying clusters is the labour-intensity of micro-level cluster 
identification applications, which may compromise a region-wide cluster identification 
process (Bergman & Feser, 1999: 2).  
As opposed to micro-level cluster applications, macro-level cluster studies permit a 
comprehensive analysis of all sectors in a regional or national economy. Macro-level 
cluster studies employ selective quantitative methods and data sets, particularly 
input-output (IO) linkages and employment data, to detect linkages between cluster 
firms or aspects of geographic proximity between firms.  Cluster identification 
techniques using IO data seek to quantitatively identify non-trade-based 
dependencies and unseen complementarities, and employ data reduction techniques 
to detect the most likely sets of enterprises and industries that constitute candidates 
for strategic alliances. They are most appropriate when a sector-by-sector 
identification of regional economic interdependence is compromised by the 
magnitude of industrial activity within a particular region. A number of top-down IO 
based applications have been applied to identify industry clusters and warrant further 
discussion.  
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In their approach to the study of industrial complexes, Isard, Schooler and Vietorisz 
(1959: 33) moved away from localisation-based intra-industry cluster analysis, where 
all firms belong to the same sector, to an urbanisation based cluster analysis, 
accounting for inter-industry linkages.  These authors identified cluster formations 
based on IO forward- and backward linkages between organisations interrelated in 
the production value chain, without necessarily belonging to the same industry.  
Roepke, Adams and Wiseman (1974) and Czamanski (1974) extended the 
application of IO tables in cluster analysis and applied principal component factor 
analysis to identify industrial clusters. The benefit of principal component factor 
analysis lies in the fact that it overcomes the mutually exclusive restriction and allows 
an industry sector to be part of several clusters simultaneously (Vom Hofe & Chen, 
2006: 13).  Roepke et al. (1974) group industries into factors based on similarities in 
buying- and selling patterns. Industries with the highest factor loadings are then 
classified as core industries, while those with lower loadings are identified as 
secondary industries. A limitation of this approach is that correlation coefficients are 
calculated along two (direct buy-sell) dimensions. As a consequence, indirect 
linkages between sectors based on relationships between second- and third tier 
buyers and sellers are largely absent from the grouping (Bergman & Feser, 1999: 7).  
Czamanski (1974) adopted an alternative approach to principal component factor 
analysis by including inter-industry linkages that are largely neglected in the Roepke 
et al (1974) methodology. From the IO transactions matrix, Czamanski (1974) 
compared linkage patterns along four dimensions to determine the maximum 
pairwise correlation between industry purchasing and sales vectors. The maximum 
correlation is then used to form a square similarity matrix. Using principal component 
factor analysis, he then applied the maximum correlation to calculate aspatial, 
vertical industrial relationships. In a later study, Czamanski and Ablas (1979: 62) 
emphasise the spatial “geographic proximity” characteristic of clusters and to this 
effect, the authors recognised that IO analysis fails to meet the locational criteria of 
industrial complexes. The authors then shifted their focus to the identification of 
regional spatial industrial “complexes”, using sub-national IO tables in association 
with employment data.  
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Bergman and Feser (1999), however, caution against the use of regional IO tables as 
a primary source of cluster identification, since such tables provide information about 
existing trading patterns between industries currently in the region, but fail to signify 
interdependencies with industries that are located beyond the regional boundaries. 
Regional based studies may overlook manufacturers that share linkages with 
suppliers, distributors and parent organisations located in other regions. In essence, 
a regional IO focus does not recognise existing gaps in supply chains or identify 
other complementary industries that may be targeted to enhance growth in the local 
economy through targeted cluster-oriented development strategies. Bergman and 
Feser (1999) use principal component factor analysis to determine national 
“benchmark” clusters derived from national-level IO analysis.  Industrial sectors at a 
national scale are grouped into a number of clusters, irrespective of geographical 
location. The non-spatial industrial clusters are then used as a template to search for 
geographic concentrations of such industries and to identify the extent to which the 
clusters are present in a regional economy. While a regional analysis focuses on 
what the region has at the time of study, the national template approach identifies 
opportunities in terms of what the region could have if the cluster identification 
process is coupled with focused economic development policies (Feser, 2004: 9).   
In the wake of the popularity of the use of principal component factor analysis in 
cluster identification applications, Feser (2005: 8) notes that the Pearson product 
movement correlation applied by Czamanski (1974) in constructing a similarity data 
matrix, is highly sensitive to outliers, which may distort the data due to the diverse 
nature of IO flows. Feser (2005: 3) continues that cluster templates derived from 
factor analysis may be compromised, since statistical factor analysis often loads a 
large number of industries on the first factors, and progressively fewer industries on 
subsequent factors, producing a few large composite clusters and a number of 
smaller, single member clusters.  
To determine the national value chain clusters in the South African economy, this 
study follows a methodology proposed by Feser (2005), which combines a strength-
of-linkage measure for all pairs of supply and use sectors (as revealed in the 
systematic analysis of intermediate purchasing and sales patterns in the South 
African Final Supply and Use Tables: 2002) with the application of Ward’s 
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hierarchical cluster algorithm. This methodology eliminates the limitations of 
statistical factor analysis and produces more detailed and evenly distributed clusters. 
Unlike the Bergman and Feser (1999) two-stage procedure, it represents a 
conceptual improvement over earlier methodologies, since linkages between 
manufacturing and non-manufacturing industries are assessed in a single 
comprehensive process (Feser, 2005: 3).  
3.3 METHODOLOGY 
The essence of this study is to identify groups of industries with linked value chains, 
and where linkages between sectors inside the group are stronger than their linkages 
with industries outside the group. The Supply and Use tables (SU-tables) serve as an 
analytical tool and are conveniently integrated into macro-economic models to 
analyse the link between final demand and industrial output levels. The SU-tables 
can also be extended to symmetrical input-output tables focusing on the inter-
relationship between industries in the economy with respect to the production and 
uses of its products. The SU-tables apply the Standard Industrial Classification (SIC) 
system, a hierarchical data set based on product type or product purpose. Empirical 
studies employ SIC codes either at the lowest level of aggregation (four digit 
decomposition) or select a level convenient for the purpose of exposition. Endemic to 
hierarchical data sets is the selection of the appropriate level of aggregation. While 
disaggregation may produce great volumes of observations and estimates, in fairly 
homogenous industries, it may not produce any further gain in information.  The 
higher the level of aggregation, on the other hand, the higher the risk of omitting 
pertinent variations that exist in the disaggregated data. Since the South African 
Supply and Use Tables (SU tables) is the maximum disaggregated data available 
depicting detailed linkages between industry groupings in the South African 
economy, this study applies data aggregated to a two digit SIC level. Output data for 
the Eastern Cape Province were obtained from the Census of Manufacturing, 
Principal Statistics on a Regional Basis: Eastern Cape (1996) and ratios derived from 
various publications released by Statistics South Africa.   
 
South African Final Supply and Use Tables: 2002 cover the entire economy and 
distinguish between 94 different industry groups, 153 product groups (supply table) 
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and 95 product groups (use table). To enable the extension of the SU-tables to a 
square data matrix, the financial intermediation services- (UP89) and insurance 
services (UP90) product groups are combined to reduce the number of product 
groups in the use table to mirror the 94 industry groups reflected in the table. 
Similarly, the 153 product groups in the supply table are aggregated to 94 groups 
according to the SU-table linkage guide (Statistics South Africa, 2002: 46) to create a 
square 94-column by 94-row matrix.  
 
Four primarily local serving and government sectors namely water (82), general 
government services (92), health and social work (93) and other government 
services (94) are eliminated from the data to form a 90-column by 90-row matrix. The 
primary reason for their removal is that unlike base sectors, who are active drivers of 
regional development, local serving sectors normally move wealth around within a 
region, produce goods and services for local consumption, and are passive 
participants, strategically positioned to serve the local market (Sacramento Regional 
Research Institute, 2006: 21).  
 
3.3.1 Linkage Coefficients 
 
From the 90-column by 90-row matrices, linkage coefficients are calculated to depict 
the ratio of the output of product i by column industry j to total output of industry j, and 
the ratio of the use of product i by column industry j, to total inputs of industry j.  The 
linkage coefficients for the supplying (s) and the receiving sectors (r) are calculated 
as: 
 ;/ ijiijj vvs ∑=            (1) 
 
 ;/ ijiijj kkr ∑=             (2) 
 
where ijv  accounts for annual currency values of the flow of product i from industry j, 
while jiiv∑  denotes total output generated by industry j. iji k∑  represents total 
inputs absorbed by industry j, while ijk  depicts the flow of product i to industry j.  
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Closer inspection of the linkage coefficients in the use matrix reflects the presence of 
a number of small linkage coefficients, particularly involving services industries which 
offer a broad mix of similar services to a variety of industries.  Since the process 
seeks to identify distinct linkages between buying and selling sectors, a linkage 
threshold of one percent is set for inputs.  This threshold implies that product i must 
account for a minimum of one percent of industry j’s total intermediate purchases to 
be reflected as one of industry j’s key intermediate inputs, else the cell value is 
substituted with a nil value for the purpose of calculating the strength of linkage (R) 
measures.  
 
3.3.2  Maximum Linkage Patterns Along Four Dimensions 
Essentially, the methodology seeks to compare the linkage patterns along each 
sectoral pair’s outputs and inputs, reflecting the combination of industries involved in 
supplying and using such inputs and outputs, and assessing the degree of overlap 
between them. To calculate this degree of overlap, termed the strength of linkage (R) 
measures, Czamanski (1974) proposes the calculation of linkage patterns along four 
dimensions to compile a matrix of technical coefficients. This assessment of linkages 
along four dimensions is selected since it accounts for indirect relationships between 
second- and third tier buyers and sellers. It is founded on the logic that although 
sectors may not be directly linked, they may be indirectly linked to a third sector. For 
example, for two industries i and j, buyers/suppliers of i may also be buyers/suppliers 
of j, while buyers of i may be suppliers of j or vice versa.  
To establish a measure of the shared linkage between sectors buying and supplying 
products i and j along the four dimensions, Vi and Gi are defined, where Vi is the set 
of supplier industries of product i and Gi is the set of purchasing industries of product 
i. Since the linkage coefficient threshold has been imputed into the matrices, V and G 
would contain, for product i, all industries j for which sj and rj are respectively greater 
than zero. Each linkage is treated equally and is allocated a value of one, which 
removes the size of the monetary transaction flow as an indicator of the strength of 
the linkage. Given V and G, the following linkage indicators are calculated: 
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From the linkage indicators, linkage values (R measures) are then calculated, 
depicting shared linkages between sectors buying and supplying products i and j 
along four dimensions: 
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The four R values are measures of shared linkages and the first two measures,  VVijR  
and GGijR , indicate that products i and j share joint sourcing from the same supplier 
sectors and common buyer sectors  respectively over the total number of supplier 
and user sectors to i and j, while VGijR  measures second-tier relationships and reflects 
that suppliers of product i are buyers of products j and vice versa for GVijR . The 
highest of the four R measures (Rmax) is selected and represents the maximum 
strength of the shared linkages between i and j along four dimensions. The Rmax 
values are then applied to create a single 90-dimension square matrix of technical 
coefficients (Annexure A). 
 
This matrix of technical coefficients reflects that the services industries generally 
share linkages with a large number of other industries. Since the purpose of the 
study is to identify distinct core value chain cluster, without merely reflecting the joint 
consumption of various producer services, values representing the tertiary sector, 
comprising trade services, accommodation, transport services, insurance, real estate 
and other business services, are discounted by a weight of 0.5 in the calculation of 
the Rmax values. Weightings of 0.75, 0.5 and 0.25 on the various services industries 
were inspected to ascertain the impact of the weighting on the formation of value 
chain linkages. At a weighting of 0.5 the predominant presence of the tertiary 
industries was arrested to yield distinct value chain clusters between more 
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specialised sectors. Instead of their removal, the inclusion of the service based 
industries with weighted Rmax values in the matrix allows the respective industries to 
form the core of their own value chain clusters.    
 
3.3.3 Singletons 
 
Prior to the application of Ward’s hierarchical cluster algorithm, the matrix of technical 
coefficients is inspected to identify sectors that post a relatively low number of 
linkages at any Rmax threshold. Such sectors are termed singletons and 
predominantly post intermediate transactions with themselves or with local serving 
sectors. As a first measure in identifying singletons, an appropriate Rmax threshold 
needs to be established. By setting the Rmax threshold too high, a high number of 
sectors that naturally link with other sectors are excluded from the analysis and 
allocated singleton status. Conversely, an Rmax set too low results in single sector 
groupings to emanate from the statistical cluster analysis.  
 
In accordance, the mean number of linkages across all sectors, posted at Rmax 
threshold values ranging from 0.4 to 0.2, was evaluated to identify an appropriate 
threshold value. A threshold of Rmax ≥ 0.30 which renders a mean of six linkages, is 
selected for this study. Seven industries, namely fish, carpets, recorded media, glass, 
office machines, jewelry and other manufacturing post a single or a low number of 
linkages at the Rmax threshold of 0.30. Following Feser (2005: 10), these seven 
industries are removed from the linkage matrix to allow the remaining industries to 
form an 83-dimension square linkage matrix. 
 
After the core value chain clusters had been identified using Ward’s hierarchical 
clustering algorithm (Section 3.3.4), the singletons are reintroduced to the analysis as 
secondary sectors to the main core clusters. To enact this process, the Rmax values of 
the singletons are inspected against the set of industries in each of the identified core 
value chain clusters. The singletons are then assigned as secondary sectors to the 
core value chain clusters to which they post the strongest linkage (Section 3.3.5).  
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3.3.4 Identifying Core Value Chain Clusters 
 
To apply Ward’s hierarchical clustering algorithm, the 83-dimesion square matrix 
depicting the Rmax values, is firstly converted to a dissimilarity matrix. Ward’s method 
combines sectors that result in the minimum increase in the variance or the error sum 
of squares (Ward, 1963: 236). The agglomeration algorithm begins by accounting 
each of the 83 sectors as a separate cluster. The number of clusters is then reduced 
from 83 to 82 by merging the clusters with the smallest dissimilarities, while leaving 
the other sectors unmerged. Without modifying the clusters formed, the dissimilarity 
between the new cluster and the rest of the clusters is computed to combine clusters 
which minimizes the within cluster sum of squares. The process is repeated until the 
number of clusters is systematically reduced from 83 to a single cluster, where all 
sectors are combined into one cluster as depicted in the dendogram shown in Figure 
3.2.  Since no a priori information is available to indicate the number of clusters that 
reflect the best solution, three criteria, the fusion coefficient, Mojena’s one-tailed t-
test and the dendogram are applied to determine the optimum cluster solution that 
represents fairly homogeneous clusters.  
 
The fusion coefficient is an index that depicts the degree of dissimilarity between 
merged clusters. A small fusion coefficient is indicative of fairly homogeneous 
clusters being attached to one another. Conversely, a jump in the fusion coefficient 
results when two relatively dissimilar clusters are merged, which implies that the 
number of cluster solutions prior to the merger is representative of the most probable 
solution.  The Mojena one-tailed t-test (Mojena, 1977) is applied in concert with the 
fusion coefficient. It is employed to detect significant deviations by measuring the 
similarities in the fusion coefficients between the current and the previous clustering 
step. It takes the fusion coefficient values as a series, computes the mean and 
standard deviation, and a t-statistic as the standardised deviation from the mean.  
The standard deviation is then computed for each fusion value on this distribution 
(assumed normal), and selects the first one as "significant" if its t-value exceeds the p 
< 0.05 level.  Figure 3.1 reflects that the Mojena value exceeds the p < 0.05 level at a 
distance of 1.68 at stage 74, which points to a nine cluster solution.  
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Figure 3.1: Mojena one-tailed t-test 
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The dendogram, the third criteria applied, is predominantly a heuristic device that 
visually depicts the distances (fusion coefficients) at which clusters are combined, 
and offers a better understanding of the underlying structure of the merging process. 
The various sectors clustered according to the Ward hierarchical cluster algorithm, 
along with their respective use codes derived from the South African Supply and Use 
Tables (2002), are reflected in the left column of the dendogram in Figure 3.2. The 
green vertical line depicts the Mojena cut off value at a linkage distance of 1.68, while 
the red vertical line reflects the cluster combinations at a cut off linkage distance of 
0.875. When examining the spread of a nine-cluster solution, as determined by the 
Mojena one-tailed t-test, the dendogram (Figure 3.2) reflects nine large clusters 
consisting of a number of smaller, tightly linked clusters.  Since the data derived from 
the IO matrix is highly aggregated at the two digit SIC level, the smaller the number 
of cluster solutions selected, the higher the propensity to render clusters consisting of 
relatively distantly related industries. An inspection of the dendogram reflects that the 
linkage coefficient of 0.875 produces clusters that are intuitively linked into tight 
clusters, while smaller linkage coefficients deliver a number of single-industry 
clusters. Conversely, at linkage coefficients greater than 0.875 a few broad, diverse 
clusters are produced. As the purpose of the study is to identify distinct core value 
chain clusters that are internally as homogeneous as possible, whilst remaining as 
different as possible from one another, a twenty six cluster solution, at a linkage 
coefficient of 0.875 is selected. 
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Secondary Value Chain Cluster Linkages 
 
The 26 cluster-solution depicts mutually exclusive, core value chain clusters, where 
each industry, the primary industries, belong to only one cluster. This, however, is not 
a true representation of the economy, since industries in a particular core value chain 
cluster may have linkages with industries in another core cluster. To identify 
secondary linkages of industries with the core value chain clusters, the strength of 
linkage values (Rmax values) are applied.  
 
The strength of linkage of each industry with every other industry is expressed by the 
Rmax values, which ranges from 0 (no linkages) to I (complete buyer and seller 
linkages). In identifying secondary cluster linkages, the singletons are reintroduced 
into the analysis. To account for cluster overlaps, industries are assigned as a 
secondary industry to a given core value chain cluster if its average linkage strength 
with the primary industries in a core value chain cluster exceeds a threshold δ. The 
appropriate level for δ is determined with the use of z scores.  
 
From the Rmax values the average linkage value ikr  of a sector i across n primary 
sectors j in cluster k is determined by: 
   ∑
=
n
lj
ijkr
max         (8) 
               n 
 
The resultant ikr  values are then placed in a 90-sector row by 26 column matrix, 
depicting the average of the maximum linkage between sector i across the primary 
industries in core value chain cluster k (Annexure B). The ikr  values are then 
converted to z scores: 
              )( ikik rmeanr −  
                           ).(. ikrds         (9) 
 
The higher the z score, the more closely the industry is tied to the core cluster 
(Annexure C). After an inspection of the results, a cut-off of 1.1 was established, 
=ikr  
zik = 
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since values higher than 1.1 produce too little secondary linkages, while lower values 
than 1.1 result in too lengthy secondary linkages. Hence, an industry is regarded as a 
secondary industry to a core cluster k where zik ≥ 1.1. Since the results show that the 
singletons identified in Section 3.3.3 do not post linkages exceeding the 1.1 
threshold, they are assigned as secondary sectors to core value chain clusters with 
which they post the highest linkages and display a natural fit.  
 
3.4 RESULTS: SOUTH AFRICAN VALUE CHAIN CLUSTERS 
 
A detailed list and summary data of the value chain clusters identified in the South 
African economy are reflected in Annexure D through to Annexure H. Annexure D 
provides an outline of the core value chain clusters and their secondary sector 
linkages. The column labeled “Cluster ID” represents a number attached to each 
cluster based on the sequence produced by the Ward dendogram, ranging from one 
to twenty-six, while the column labeled “Core Cluster ID” depicts the cluster in which 
the secondary cluster industries are core cluster industries. The core value chain 
clusters are loosely named according to the predominant economic activities 
amongst the primary industries in the cluster. A closer inspection of the various 
Annexures reflect that industries tend to cluster around the following broad 
categories, namely primary industries (agriculture and mining), heavy manufacturing 
(rubber and tyres, automotive manufacturing, plastics and chemical products), light 
manufacturing (wood and paper products, textiles and wearing apparel) and trade, 
transport, building and food related industries.  Annexure D shows that the number of 
secondary linkages within each value chain cluster varies significantly. While the 
Textile- and Paper value chain clusters (clusters 8 and 10 respectively) record two 
secondary linkages each, the Engines value chain cluster (cluster 21) contains 
thirteen linkages. The number of secondary linkages is indicative of the diversity of 
sectors served by the value chain cluster, as illustrated by the Rubber value chain 
cluster (cluster 2), where the three secondary industries are linked to a diverse 
number of sectors, whereas the secondary linkages in the food value chain clusters 
(Meat, Dairy and Beverages) (clusters 13, 14 and 15) generally relate to food based 
sectors.  
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Annexures E through to H represent the core value chain clusters with the secondary 
linkages removed, reflecting their performance in terms of gross value added (GVA), 
employment, exports and imports respectively. To facilitate a comparative GVA 
analysis across the 1998 to 2004 period of analysis, inflator and deflators derived 
from the Statistics South Africa Statistical Release P0441 are applied to the data 
extracted from the South African Supply and Use Tables to restate the values of the 
respective tables in constant 2000 values. Employment-, export- and import data are 
extracted from the supply and use tables and reflected in 1998 and 2002 values. 
Disaggregated values for the 2004 period are not available, and due to their dynamic 
nature it was elected to reflect employment-, export- and import activities at actual 
2002 values (Annexures F, G & H). The column depicting “Change”, measures the 
change in the core value chain cluster or sector’s share of the national total of the 
variable under consideration. A value greater than zero is indicative that a sector or 
core value chain cluster recorded growth at a rate greater than the national growth, 
and that the sector or core value chain cluster recorded net gains in its share of the 
national total of the variable under consideration. The ratio expressing employment 
expenditure as a percentage of GVA is included to reflect the relative size of 
employment expenditure in the various sectors and core value chain clusters. This 
variable is particularly useful in detecting value chain clusters and sectors that have a 
proclivity to generate significant employment gains through targeted economic 
development interventions.  
 
The characteristics and various performance criteria of the largest of the 26 national 
core value chain clusters are discussed in the following sections. 
 
3.4.1 Trade Value Chain Cluster  
 
The Trade value chain cluster (cluster 11) is the largest in terms of GVA and 
employment expenditure. When defined in terms of core value chain industries only, 
this cluster generates 34.742 percent of 2004 GVA (Annexure E) and accounts for 
25.372 percent of national employment expenditure in year 2002 (Annexure F). In the 
period 1998 to 2004, this value chain cluster registered the largest increase of 5.282 
percentage points in GVA, with the trade services sector being the biggest 
contributor in absolute terms.  While the core cluster’s share of national employment 
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expenditure rose by 2.994 percentage points (the highest recorded), these gains 
were offset by a decrease in the employment expenditure to GVA ratio by 2.771 
percentage points to 39.156 percent. Due to the ubiquitous nature of the core 
industries that constitute the Trade value chain cluster, the industries were 
discounted by a weight of 0.5 in the calculation of the Rmax values (Section 3.3.2). 
This accentuates linkages between more specialized industries and explains the 
proclivity of the value chain cluster to form secondary linkages with other service 
orientated industries as reflected in Annexure D.  
 
3.4.2 Transerv Value Chain Cluster  
 
The Transerv value chain cluster (cluster 12) is the second largest in terms of GVA 
and employment, and together with the Trade value chain cluster it accounts for 46.5 
percent of national 2004 GVA (Annexure E). Despite a decline of 37.97 percent in 
national GVA in the accommodation sector, the core value chain cluster share of 
national GVA grew by 0.694 percentage points from 1998 to 2004, underpinned by 
the GVA growth in the communication sector. This cluster, along with eighteen of the 
twenty six core value chain clusters, recorded a decrease in employment expenditure 
expressed as a percentage of national total employment expenditure of 0.961 
percent (Annexure F). In accordance, value chain cluster employment expenditure, 
expressed as a percentage of core value chain cluster GVA, recorded a decline of 
5.584 percentage points. The core value chain cluster is the third largest exporter by 
value (Annexure G) and experienced the highest and second highest respective 
increase in export- and import growth (Annexure H) for the said period, accounted for 
by the increase in the absolute value of trade in the transport services industry. 
Congruent with the tendencies observed in the Trade value chain cluster, the 
secondary linkages to the core cluster are service related industries (Annexure D). 
 
3.4.3 Gold Value Chain Cluster  
 
The Gold value chain cluster (cluster 17) recorded the third highest 2004 GVA (5.51 
percent of national total) (Annexure E) and 2002 employment expenditure (5.31 
percent of national total) (Annexure F).  This core value chain cluster reflects the 
highest decline of 0.953 percent in its share of total national GVA, while the cluster’s 
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contribution to national employment expenditure recorded an increase of 0.258 
percentage points, with other mining products as the primary contributor to the 
increase (Annexure F). As to be expected, the core value chain cluster ratio of 
employment expenditure to GVA declined by eighteen percentage points. Despite an 
increase in its share of national imports, the cluster remains South African’s biggest 
exporter, representing 30.057 percent of total 2002 national exports (Annexure G), 
which is marginally down from the 30.749 recorded in 1998. The strongest secondary 
linkages to the core value chain cluster industries are sectors and support services 
from the mining industry (Annexure D). 
 
3.4.4 Agriculture Value Chain Cluster   
 
The Agricultural Products value chain cluster (cluster 1) reflects a deep linkage with 
chemical related industries, with two of its core industries and three of the five 
secondary value chain cluster industries related to chemicals (Annexure D). While 
the value chain cluster, in terms of its core sectors, remains a net exporter, trade 
figures for the 1998 to 2002 period show an increase of 0.547 percentage points in 
its share of national import expenditure (Annexure H), as opposed to a concomitant 
decrease of 0.844 percentage points in its share of national exports (Annexure G). 
This shift in imports was driven primarily by the decrease in exports and the increase 
of imports in the fertilizer sector. Negative growth of 0.219 percentage points was 
recorded in the core value chain cluster’s share of national 2004 GVA (Annexure E), 
and, as the case in the Gold value chain cluster, both the core cluster employment to 
national employment expenditure, and the 2002 employment expenditure to GVA 
ratios experienced negative growth measured against 1998 levels (Annexure F).      
 
3.4.5 Energy Value Chain Cluster  
 
When defined in terms of its core industries only, the Energy value chain cluster 
(cluster 7) is a net exporter and recorded growth of 1.673 percentage points in its 
share of national exports for the period 1998 to 2002 (Annexure G). The value chain 
cluster’s trade balance was further bolstered by a significant reduction in import 
expenditure for the same period, the third largest decrease recorded for all core 
value chain clusters (Annexure H). In contrast, the core cluster experienced a decline 
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in its share of national 2004 GVA, 2002 employment expenditure as well as the ratio 
of employment expenditure to GVA (Annexure F). The decline in employment 
expenditure can be ascribed to the significant decline in employment expenditure 
reflected in the petroleum products sector. Secondary linkages to the value chain 
cluster represent a broad spectrum of industries from the metals, chemicals, services 
and manufacturing sector (Annexure D). 
 
3.4.6 Plaschem Value Chain Cluster  
 
In terms of GVA, the core industries in the Plaschem value chain cluster (cluster 4) 
represent 1.56 percent of the national total (Annexure E), and recorded the second 
highest growth in its share of national GVA in the 1998 to 2004 period. This growth 
was accompanied by the third highest increase in its share of national employment 
expenditure of 0.185 percent on 1998 expenditure levels (Annexure F). On the 
contrary, however, the core value chain cluster employment expenditure to GVA ratio 
showed a decline of 6.869 percentage points. Despite being a net importer (fifth 
largest), this core value chain cluster is also the seventh largest exporter in the 
national economy (Annexure G). Import growth was primarily driven by the primary 
plastics product sector (Annexure H). Secondary linkages to this value chain cluster 
stem predominantly from the Energy- and the Soap value chain clusters (Annexure 
D).  
 
3.4.7 Iron Value Chain Cluster 
 
Along with a net decline in its share of 2004 national GVA, the Iron value chain 
cluster (cluster 18) also recorded, after the Gold- and Accumulators value chain 
clusters, the third largest decrease in national employment expenditure of 0.546 
percentage points for the 1998 to 2002 period (Annexure F). While the non ferrous 
metals- and other electrical product sectors recorded declines in employment 
expenditure for the period, the largest contributor to the decline in absolute terms is 
the iron and steel products sector.  The core value chain cluster is a net exporter and 
recorded the second highest exports in 2002 (Annexure G). It reflects strong 
secondary linkages with industries that predominate in the manufacturing sector, 
while core sectors of the Iron value chain cluster feature as secondary linkages in a 
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total of nine other value chain clusters (Annexure D). This is the highest number 
recorded, and may be as a result of the pervasiveness of high metal content products 
in manufacturing. Essentially, the high number of linkages with other value chain 
clusters is reflective of the significance of both intra- and inter- value chain cluster 
linkages in this cluster.  
 
3.4.8 Auto Value Chain Cluster 
 
Defined in terms of core sectors only, the Auto value chain cluster (cluster 22) is the 
seventh largest generator of GVA in the national economy and registered the third 
highest GVA growth in its share of national GVA in the 1998 to 2004 period. The 
primary contributor to the GVA growth is the motor vehicles parts sector, which 
increased its share of 2004 national GVA by 0.237 percentage points (Annexure E). 
The core value chain cluster is the fourth largest contributor to employment 
expenditure and recorded the second largest employment expenditure increase for 
the period (Annexure F). Again, the biggest contributor to the increase was the motor 
vehicles parts sector. Conversely, the ratio of core value chain cluster employment 
expenditure to GVA decreased by 12.119 percentage points for the period. Cluster 
exports in 2002 increased by 2.862 percentage points from 1998 exports to account 
for 7.503 percent of national exports, which positions this value chain cluster as the 
fourth largest core cluster exporter (Annexure G). The cluster export growth was the 
second largest recorded and the primary contribution in absolute terms stemmed 
from the motor vehicles sector. Despite the increase in exports, the core Auto value 
chain cluster remains the biggest importer in the South African economy in 2002, 
with the motor vehicles parts sector recording the highest imports (Annexure H). 
Secondary linkages to the core value chain cluster constitute ten industries from a 
range of manufacturing sectors. Indicative of the relative significance of the Auto 
value chain cluster in the South African economy, is the fact that core sectors in this 
value chain cluster feature as secondary industries in nine other clusters, the same 
number recorded in the Iron value chain cluster (Annexure D). 
 
 
 
 
 70 
3.4.9 Other Core Value Chain Value Chain Clusters 
 
Of the remaining 18 core value chain value chain clusters, the Soap value chain 
cluster (cluster 5) recorded a significant increase in employment expenditure, 
coupled with gains in GVA and export growth. The value chain cluster also reflects 
the ninth largest employment to GVA ratio of 58.324 percent (Annexure F).  
 
Both of the two textile related core value chain clusters, namely the Textile- (cluster 
8) and the MU Textiles value chain clusters (cluster 9) recorded negative growth in 
GVA and employment expenditure for the period. This negative growth was partly 
offset by increased exports in the Textile cluster, while the negative growth in the MU 
Textiles cluster was compounded by a decline in exports. A significant observation in 
the employment performance of textile based core value chain clusters is that the MU 
Textiles cluster and the Textile cluster attained the first and the fifth positions in terms 
of the employment expenditure to GVA ratio, with 74.108- and 66.738 percent 
respectively (Annexure F). These values remain markedly higher than the mean 
employment to GVA ratio across all value chain clusters of 50.334 percent, and were 
recorded despite declines of 19.238- and 13.751 percentage points on their 
respective 1998 values.   
 
The Paper value chain cluster (cluster 10) recorded the fourth largest growth (0.295 
percentage points) in terms of national employment expenditure (Annexure F) and a 
1.296 percentage point decrease in import expenditure (Annexure H) for the period.  
 
Other core value chain clusters that reflect gains or declines in GVA for the period 
include the Cement- (cluster 23) and the Electric value chain clusters (cluster 26) 
(0.017 and 0.271 percentage points respectively) (Annexure E). The former core 
value chain cluster also recorded a significant increase in import growth of 7.106 
percentage points for the period (Annexure H). In the face of these gains, the 
Cement value chain cluster recorded the lowest employment to GVA ratio of 14.238 
percent, after a drop of 13.494 percentage points on its 1998 values, and significantly 
lower than the mean value of 50.334 percent (Annexure F). Core value chain clusters 
that experienced significant GVA declines include the Coal- (cluster 16) and 
Structural Metal value chain clusters (cluster 20), which the recorded the second and 
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seventh highest decline in GVA, expressed as a percentage of national total GVA, of 
0.507- and 0.151 percentage points respectively, compared to the Ceramics value 
chain cluster (cluster 24) that recorded a corresponding GVA decline of 0.103 
percentage points (Annexure E). The Structural Metal value chain cluster also 
recorded the second highest employment expenditure to GVA ratio of 73.937 percent 
(Annexure F) and a modest decrease in imports expressed as a percentage of 
national imports (Annexure H). The Appliance value chain cluster (cluster 16) 
experienced a drop of 27.334 percentage points from the ratio of employment to GVA 
attained in 1998.  
 
Two smaller core value chain clusters, the Rubber- (cluster 2) and Wood value chain 
clusters (cluster 3) recorded the third and sixth highest employment expenditure to 
GVA ratios of 63.95 percent and 71.204 percent respectively, with the former being 
one of only four core value chain clusters that reflect growth for the said ratio in the 
1998 to 2002 period (Annexure F). With exports expressed as a percentage of value 
chain cluster output, the Engines value chain cluster (cluster 21) holds the  second 
position at 46.758 percent, which is markedly higher than the mean value across all 
value chain clusters of 14.89 percent (Annexure G). In terms of imports expressed as 
a percentage of value chain cluster output, the Appliances value chain cluster 
(cluster 19) recorded 70.501 percent in the 2002 period, which is 51 percentage 
points higher than the mean value of 19.229 percent (Annexure H). 
 
3.5 RESULTS: CORE VALUE CHAIN VALUE CHAIN CLUSTERS IN THE EASTERN CAPE 
PROVINCE 
 
The national value chain clusters serve as a means to define industrial 
interdependence and establishes a framework to compare and measure relative 
sectoral representation and identify gaps in value chains at a regional level. An 
examination of gaps in the regional value chain clusters can lead to a better 
understanding of both regional and value chain cluster performance and inform 
regional economic development strategies. It has the added advantage that it can 
detect and highlight the importance of smaller industries, which may have been 
obscure under the standard industrial categories, when repositioned under the 
national value chain cluster template. Annexure I reflects the Eastern Cape Province 
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GVA on a sectoral basis, using the national core value chain cluster classification. 
Since a number of the sectors remain inactive in the province, a comparative 
analysis between the provincial- and national GVA growth is precluded, as the gaps 
in the core value chain clusters may compromise the regional growth coefficients. A 
comparative analysis of national and regional -trade and -employment data is 
excluded from Annexure I, since published trade data for the South African economy 
is not disaggregated to a regional level, while the paucity of regional employment 
data, disaggregated to a 94 sector level, precludes a meaningful comparative study.  
 
When defined in terms of core value chain clusters, the two services related clusters, 
the Trade- (cluster 11) and the Transerv clusters (cluster 12) combined contribute 
45.913 percent of the 2004 GVA generated in the Eastern Cape Province (Annexure 
I), which is congruent with the performance of their national counterparts (Annexure 
E). In addition to being the largest regional core value chain cluster in terms GVA, the 
Trade value chain cluster posted the largest increase of 1.226 percentage points in 
its share of provincial GVA for the 1998 to 2004 period.  
 
The Auto value chain cluster (cluster 22) is the third largest GVA generating cluster in 
the province at 6.641 percent of total provincial GVA, up 0.698 percentage points 
from its 1998 recorded value. This is the second highest gains posted by a value 
chain cluster in the province in terms of its contribution to the provincial GVA. In 
keeping with the performance detected in the national core value chain clusters, the 
primary contributors to the regional growth of the value chain cluster are the motor 
vehicles- and motor vehicles parts- sectors, contributing 0.116- and 0.232 
percentage points respectively more to the provincial GVA for the period 1998 to 
2004.  
 
The Accumulator value chain cluster (cluster 25) occupies the fourth position on the 
list of value chain cluster contribution to provincial 2004 GVA, as opposed to the 
tenth position it occupies nationally. No gaps exists in the core value chain in the 
province and unlike the national core value chain cluster, the regional cluster 
recorded an increase in its percentage contribution to regional GVA for the period 
1998 - 2004. The Agricultural value chain cluster (cluster 1) is the fifth largest 
contributor to GVA in the region, despite the absence of the pesticides and fertilizer 
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sectors in the province. Indicative of the relative significance of agriculture and 
downstream food industries in generating GDP in the Eastern Cape Province, is the 
combined contribution of 5.672 percent to provincial 2004 GVA by the Agriculture-,  
Meat- (cluster 13), Dairy- (cluster 14) and Beverage value chain clusters (cluster 15).  
 
Significant to the Eastern Cape Province performance, is the Rubber Products value 
chain cluster (cluster 2), which in national terms, is one of the smaller value chain 
clusters. Whilst it only manages to fill the twenty first position nationally, it is the sixth 
largest contributor to GVA in the province and recorded the fifth largest growth in its 
contribution the total regional GVA for the period under consideration. This was 
achieved in the face of a corresponding 0.081 percentage point decline the core 
cluster recorded at a national level (Annexure E). Its relative size in the region may 
be ascribed to its linkages with the Auto value chain cluster (cluster 22).  
 
The Textile value chain cluster (cluster 8) rounds off the top nine value chain clusters 
in terms of GVA, after the Beverage- (cluster 15) and the Dairy- value chain clusters 
(cluster 14) respectively. While all three of the core value chain clusters recorded a 
decline in its share of 2004 national GVA for the period, the latter is the only core 
value chain cluster to record positive growth in its share of regional GVA.  
 
Of the twenty six core value chains identified, ten value chain clusters reflect gaps in 
its value chains at a regional level. As might be expected, the mining and metals 
related value chain clusters (Gold - (cluster 17), Coal- (cluster 16), Iron- (cluster 18) 
and the Structural Metal value chain clusters (cluster 20) reflect an absence of 
sectors in the province. Other core value chain clusters with gaps include 
Agricultural- (cluster 1), Plaschem- (cluster 4), Energy- (cluster 7), Paper- (cluster 
10), Beverages- (cluster 15) and the Electric value chain clusters (cluster 26). The 
underlying causes of gaps in the respective value chains is a topic that can be further 
explored to inform economic development and investment decisions in the Eastern 
Cape Province.  
 
 
 
 
 74 
3.6 SUMMARY 
 
In accordance with the national economy, two value chain clusters from the tertiary 
sector dominate the economy of the Eastern Cape Province in terms of gross value 
added. The Auto value chain cluster is largest value chain cluster from the 
manufacturing sector in the province, ahead of the Accumulators value chain cluster, 
and with an above the mean employment : GVA ratio, it contributes positively to 
regional employment. While it is the fourth largest exporter nationally, this value 
chain cluster does however remain a net importer.  Other complete value chain 
clusters in the Eastern Cape Province that record favourable employment : GVA 
ratios are the two textile related value chain clusters, together with the Rubber- and 
Wood value chain clusters.   
 
The identification and presentation of the core value chain clusters in the Eastern 
Cape Province is merely the first phase of a more comprehensive manufacturing 
value chain cluster analysis that follows in chapter five of this study. Methodologies 
that extend beyond mere specialisation techniques were applied to establish a 
framework depicting the strategic alignment of sectors across broad supplier chains 
that interact with one another in a formal and informal manner. The findings of this 
chapter addressed sub problems (ii) and (iii) namely: What national benchmark value 
chain clusters characterise the South African economy and what is the status of the 
value chain clusters in the Eastern Cape Province?  
 
The establishment of the national core value chain cluster framework is the first step 
towards the detection of potential specialisations in the economy of the Eastern Cape 
Province and provides a basis for the identification of relative strengths and gaps in 
value chains in the region. In addition, it provides a platform to identify and measure 
the impact of agglomeration externalities on the performance of value chain clusters 
in the region, which is the focus of the next chapter.  
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Chapter 4 
 
DYNAMIC EXTERNALITIES AND CLUSTER PERFORMANCE: AN 
EMPIRICAL ASSESSMENT 
 
4.1 INTRODUCTION 
 
Chapters two and three of this study identified the primary value chain clusters in the 
Eastern Cape Province and established a theoretical framework representing the 
economic effect of space in clustering, as well as underlying factors that influence the 
flow of dynamic externalities.  
 
The theory has demonstrated that the impact of economic structure on cluster 
performance is area dependent and may vary from region to region. Findings derived 
from agglomeration studies in developed countries, in particular, cannot be 
generalised and assumed to be universally applicable, since the economic 
circumstances in developed countries may differ from those in less developed 
countries (LDCs). Additionally, the national benchmark value chain clusters identified 
in chapter three may not be equally attractive in terms of the fiscal expectations and 
impact on regional economic development endeavours in the Eastern Cape 
Province. These realities warrant an assessment of the impact of the economic 
composition of economic activity in the Eastern Cape Province on cluster 
performance in the region.  The findings shall offer policy directives for economic 
development practitioners, since it raises the potential to manipulate local variables 
that have an impact on industry location and growth.  
  
The primary aim of this chapter is to describe partial correlations between the 
regional cluster structure (independent variable) and cluster growth (dependent 
variable). It seeks to evidence whether specialisation, competition or diversity 
(represented by MAR, Porter and Jacobs economies respectively) is the operative 
mechanism in generating cluster growth in the Eastern Cape Province.    
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The chapter is structured as follows: Section 4.2 provides an account and justification 
of the data used, as well as the variables and methodology applied in the quantitative 
evaluation. Section 4.3 provides an assessment of the outcome of the shift-share 
analysis, followed by section 4.4 that details the strength of the indicator values of the 
three independent variables (MAR-, Porter- and Jacobs externalities) in the core 
value chain clusters under consideration. Section 4.5 depicts the results of the 
bivariate correlation analysis between the three independent economic structural 
measures and the two dependent growth components (differential- and total shift) 
across the selected value chain clusters in the Eastern Cape Province. As a final 
measure, the indicator values of the independent variables are cross tabulated in 
section 4.6 to seek whether significant correlations between pairs of variables could 
be detected. The chapter concludes with a synopsis of the main findings.   
 
 
4.2 DATA, VARIABLES AND INDICATORS OF REGIONAL CLUSTER GROWTH  
 
 
Agglomeration externalities are not directly observable and appropriate mechanisms 
to empirically assess the statistical relevance of MAR-, Porter and Jacobs economies 
in stimulating cluster growth, need to be established. This process firstly requires a 
determination of the unit of assessment and secondly, the establishment of 
construct-valid indicators of the externalities. Appropriate variables need to be 
identified, defined and organised to be applied in describing partial correlations 
between industry structure and components of regional growth. 
 
4.2.1 The Data Set 
 
Data for this study is drawn from the twenty six core value chain clusters in the 
Eastern Cape Province identified in Section 3.5, as well as from various publications, 
including the South African Supply and Use Tables (SU tables) spanning from 1998 
to 2004, Eastern Cape Province output data, obtained from the Census of 
Manufacturing, Principal Statistics on a Regional Basis: Eastern Cape (1996) and 
ratios derived from various Statistics South Africa publications.  
 
 77 
Of the twenty six core value chain clusters identified in Section 3.5, sixteen reflect no 
gaps in their core value chains in the Eastern Cape Province. From this group of 
sixteen core value chain clusters, the following twelve, made up predominantly from 
industries in the manufacturing sector, were selected for further analysis: 
 
• Rubber  
• Wood  
• Soap  
• Pharmaceutical  
• Textile  
• MU Textiles  
• Appliances  
• Engines 
• Auto  
• Cement  
• Ceramics 
• Accumulators  
 
The manufacturing clusters were selected since, unlike the primary and tertiary 
sectors, disaggregated data for the manufacturing sector is available at the provincial 
level. Observed from an economic development perspective, manufacturing 
generates significant forward and backward linkages, and coupled with continuous 
productivity linked increases, drives economic development (UNCTAD, 2006: 150 - 
153).   
 
As with a number of previous empirical studies (Feser, 2004), (Batisse, 2001), 
(Henderson et al, 1995) and (Gleaser et al, 1992), this research limits the cluster 
geographic boundaries to that of the nationally determined demarcated area of the 
Eastern Cape Province. Whilst it is acknowledged that agglomeration externalities 
cannot be confined to politically defined geographic boundaries (Enright, 1996: 194), 
the lowest level at which the data requirements for this study is met is at the 
provincial level. In addition, policy makers at the provincial level have the necessary 
autonomy and decision making power to influence the economic policy of the region.  
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The determining factor in establishing the time interval to study growth is the 
availability of data. The 1998 SU tables were selected as the opening period as it 
allows for equal two year intervals between subsequently publicised SU Tables. 
Additionally, the upswing of the business cycle occurred around 2001, the midpoint 
between 1998 and 2004, which should account for any lagging and leading effects.  
 
Researchers predominantly make use of employment data in their calculations to 
measure growth. However, due to the unavailability of disaggregated employment 
data at the regional level, this study applies growth in value added data as the 
dependent variable. The decision to use value added data is congruent with that of 
Batisse (2001: 11), who suggests that value added data provides greater insights into 
overall industrial output. Accordingly, firm level labour and capital investments 
decisions are influenced by intra- and inter-industry knowledge spillovers, which are 
reflected in value added growth. Therefor, value added represents the contribution of 
the industry concerned to the total value of production generated in the total 
economy, and serves as justification for the use of value added as the primary 
measure of cluster performance.   
 
4.2.2 Components Of Growth 
 
 
Chapter two of this study reflects that external economies, that arise from the inter- 
and intra industry spillover of knowledge, is a critical contributing factor to the rate of 
regional economic growth.  Regional growth, however, can be decomposed to isolate 
various components of industrial growth. Therefore, in examining the growth of 
national and regional clusters, it is not sufficient to merely examine the total shifts in 
output that have occurred over a given time period. Partridge and Rickman (1999: 
320) contend that a singular focus on the total shift in output represents an 
aggregation of total growth and neglects to account for the counter balancing impact 
of MAR, Porter and Jacobs externalities on regional growth. Consequently, by 
dividing regional growth changes into various structural effects, greater insights can 
be gained into local growth trends.  
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Shift-share analysis is applied in this research to present the impact of various 
structural economic dimensions on cluster performance. It is a quantitative technique 
that systematically decomposes total regional growth into its national, local and 
industrial components. It provides an account of regional growth attributed to growth 
of the national economy, growth as a result of the region specializing in nationally 
fast growing or slow growing and declining sectors (sectoral composition of the 
region), and growth attributed to sectors in the region growing at a faster or slower 
rate than its national growth rate (changes in sector intensity in the region).  Ideally, 
the shift-share analysis will guide regional policy makers in detecting key value chain 
clusters and provide a guidepost in stimulating cluster development in the region. 
 
A number of limitations of the shift-share technique need to be acknowledged. Firstly, 
the technique is founded on the premise that the regional and industrial effects on 
regional growth are independent (Stilwell, 1969: 165) and thus fails to account for the 
interdependencies between the various sectors. Secondly, it fails to identify the 
causes of local comparative advantages. To subvert these anomalies, this study 
applies the shift-share in concert with methods that utilize, in some form, information 
related to economic interdependence and seek to explain the causes of competitive 
advantages.  
 
In the application of shift-share analysis, changes over a number of intervals are 
examined, by considering conditions at the beginning and end years of the time 
interval. Algebraically, the three effects for a particular region and value chain cluster 
can be expressed as: 
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Where   
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g  =  gross value added for cluster i in region j in initial year 
gt =  gross value added for cluster i in region j in terminal year 
P  = gross value added for cluster i nationally in initial year 
Pt  = gross value added for cluster i nationally in terminal year 
N  = gross value added nationally in initial year 
Nt = gross value added nationally in terminal year 
 
Stilwell (1969: 166) notes that the industrial mix relates to values at the start of the 
period and fails to account for the changes in the industrial structures of the region 
during the period of observation. A region specializing in nationally declining 
industries at the beginning of the period may modify its structure during the period to 
such an extent that it may no longer be considered unfavourable at the end of the 
period under consideration. To account for such changes in the industrial 
composition during the period studied, Stilwell (1969: 168) reversed the 
standardization procedure by subtracting the growth expected in the region, given its 
industrial mix at the start of the period, from the growth one would have expected 
given the industrial mix at the end of the period, to formulate what he termed the 
Reversed Proportionality Shift (RP), which is expressed as: 
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The reversed proportionality shift represents the shift in gross value added that can 
be expected in view of the region’s final industrial structure as measured at the end 
of the period. Stilwell (1969: 168) then proceeds to subtract the proportional shift 
from the reversed proportionality shift to determine what he refers to as the 
Proportionality Modification Shift (PM), which is expressed as: 
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A positive proportionality modification shift indicates that the region has modified its 
industrial structure to specialize more in industries growing rapidly at the national 
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level and that the region is taking advantage of national trends, while a negative 
proportionality modification shift reflects the opposite. By removing the proportionality 
modification shift from the differential shift, Stilwell calculates the Residual Differential 
Shift (RD) as: 
 
Residual Differential Shift:   
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The residual differential shift is the sum of the total shift minus the proportionality and 
proportionality modification shift and is likened to the differential effect isolated in the 
standard shift-share method. In essence, Stilwell (1969) seeks to enhance the 
standard shift-share technique by his attempt to indicate whether the proportionality 
effect is becoming more or less favourable for the region.  
 
Chalmers (1971: 292), however, detected that the proportionality modification shift 
produces misleading results under a wide range of circumstances. He demonstrated 
that regions, with positive differential shifts in a range of fast growing industries, could 
incorrectly be recorded to be suffering a relative deterioration in their industrial mix by 
the proportionality modification shift.  Irrespective of whether the initial- or final year is 
used as the base, the results reflect what is happening over an interval, and not what 
is happening at different points within the interval. Stilwell (1969), on the other hand, 
therefore incorrectly seeks to interpret what is happening between different points 
within the interval as the difference between the index calculated with the initial 
period values and the index calculated with the with the final period values.   
 
Edwards, Harniman and Morgan (1978: 99) recognize the criticisms of Chalmers 
(1971) but support the objectives of the Stilwell (1969) modification. According to 
Edwards et al (1978: 99), the Stilwell error arises from the reversed proportionality 
shift (RP) which is expressed in terms of initial period values and not values at the 
end of the period. The reversed proportionality shift therefore reflects growth at the 
beginning of the period in terms of the proportional shift at the end of the period. 
Edwards et al (1979) proceeded to correct the Stilwell (1969) equation to calculate 
the expected growth, given the industrial mix at the end of the period. To distinguish 
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from the shift suggested by Stilwell, Edwards et al (1979) reformulated the reversed 
proportionality shift (RP) to the Modified-industry-mix Shift (MIMS), the proportionality 
shift (PM) to the Industry-mix-modification Shift (IMMS) and the  residual differential 
shift (RD) to the  Residual-differential Shift (REDS). While the worked numerical 
example yields correct results, for both IMMS and REDS, an appraisal by Wadley 
and Smith (2003: 259) detected a number of typographical errors in the formulae 
offered by Edwards et al (1979). The corrected formulae for the modified-industry-mix 
shift (MIMS) and the residual-differential shift (REDS) should read: 
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Residual-differential shift:   
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Barff and Knight (1988: 1) however, contend that the Stilwell approach to shift-share 
analysis, as well as the subsequent modification by Edwards et al (1979), remain 
fairly static, since it considers conditions only at the beginning and end years of the 
time interval, and fails to take into account the continuous changes in both industrial 
mix and differential shift in the region over the study period. If, for example, the 
regional growth is greater than the national growth over a given, extended time 
frame,  then, as a result of the compounding effect, the static shift-share approach 
will allocate too little of the growth to the national growth effect. Similarly, the national 
growth rate is overestimated when the national growth rate exceeds the regional 
growth. Barff and Knight (1988: 3) suggest that the problems presented by 
compound growth can be eliminated by what they term dynamic shift-share analysis. 
By calculating the three shift-share effects for every year of the study period, 
changes in the shift-share elements are adjusted annually according to the actual 
annual growth rates. The sum of the dynamic shift-share effects provides an account 
of the contributions of the dynamic and continuously changing industrial mix to 
growth in a region over a fixed period, while it allows for the identification of unusual 
years and years of economic transition to be identified. Whilst the static shift-share 
approach may have been necessitated by the lack of data and the computational 
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burdens, the availability of data and spreadsheets no longer form barriers to the use 
of dynamic shift-share approach in the analysis of regional growth. Hence, this study 
adopts Barff and Knight’s (1988) dynamic shift-share analysis as a measure of 
cluster growth performance in the Eastern Cape Province.  
 
Algebraically, under the Barff and Knight’s (1988) dynamic version of the shift-share 
technique, the three shift effects for a particular sector or cluster must be calculated 
for each interval over the period and summed at the end. This process is formulated 
as: 
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Where 
t  = initial date for each interval 
t+1  = terminal date for each interval 
n  = number of intervals in period 
g   =  gross value added for cluster i in region j  
p   = gross value added for cluster i nationally  
N   = gross value added nationally  
  
In seeking to determine whether a correlation exist between the shift effects and the 
various independent variables (Section 4.2.3), the differential- and total growth 
effects serve as the primary dependent variables, while the national shift and the mix 
components are discarded as dependent variables. The omission of the national 
growth effect is due to the fact that its value remains constant for all clusters. The mix 
effect is discarded since it represents the performance of sectors nationally, which 
extends beyond the ambit of the Eastern Cape Province. This omission must be 
viewed against the backdrop that the purpose of this research is to identify value 
chain cluster groupings in the Eastern Cape Province that exhibit a competitive 
advantage, and to identify factors that contribute to such a competitive advantage. 
The impact of the mix effect is in stark contrast to the differential effect, which 
provides an account of regional value chain cluster performance and which 
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underscores clusters that may be exhibiting dynamic agglomeration economies and a 
competitive advantage in a region.  The shift effects are aggregated to a value chain 
cluster level in seeking insights into the locational suitability of the various clusters 
under consideration. To eliminate the problems presented by the static shift-share 
approach, the 1998 to 2004 study period elected for this study is divided into three 
equal intervals, namely 1998 to 2000, 2000 to 2002 and 2002 to 2004. The shift 
effects are calculated for each of these three periods. By calculating the sum of the 
three shift-share effects for each of the three intervals, the potential distortion of the 
data through compound growth effects is eliminated, while the contributions of the 
dynamic and continuously changing shift components are factored into the total 
growth values for the full 1998 to 2004 period.  
 
As a first step in the coherent interpretation of the shift-share results, the Boudeville 
(1966) six fold classification system of the shift-share components is applied, as 
shown below:  
 
i. Both mix and differential positive 
ii. Positive mix that outweighs a negative differential 
iii. Positive differential that outweighs a negative mix 
iv. Positive differential outweighed  by a negative mix 
v. Positive mix outweighed by a negative differential 
vi. Both mix and differential negative 
 
Value chain clusters that display results reflective of the first three options are 
growing faster than average, while the last three options are all indicative of slower 
growing clusters.  
 
4.2.3 Independent Variables 
 
To disentangle the relationship between cluster growth and economic structure in the 
Eastern Cape Province, the three explanatory variables for this study are MAR-, 
Porter- and Jacobs externalities. Since a large body of literature offer evidence in 
support of all three externalities in stimulating knowledge spillovers and cluster 
growth (Section 2.2), this study seeks to determine whether a statistically significant 
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relationship can be established between the said externalities and value chain cluster 
growth in the Eastern Cape Province.  
 
4.2.3.1 Measure of Cluster Specialisation (MAR Externalities) 
 
To measure the extent to which the degree of specialisation of economic activity 
shapes the growth of a value chain cluster, the principles of economic base theory 
are applied to analyse the manufacturing value chain clusters in the Eastern Cape 
Province. An underlying assumption of this theory is that regional economic growth is 
driven by exogenous final demand beyond the borders of the region, in particular, 
exports from the region (Siegel, Johnson & Alwang, 1995: 266). The location quotient 
(LQ) method of analysis is applied to distinguish between a region’s basic and non-
basic sectors. It is a statistical dissimilarity measure that reflects the degree to which 
an industry in a region is specialised, relative to the distribution of economic activities 
of that industry across regions nationally. In calculating the LQ, the regional share 
(RS), which depicts the value added generated by a particular industry (i) in a region 
(r) as a share of the total value added generated in the region, is firstly calculated as: 
 
∑
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To control for the variance in value added across regions, the nominator is 
normalised with the region’s total value added, while the denominator is normalised 
with the national total value added to result in the following LQ measure of 
specialisation: 
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The LQ reflects the specialisation of a single entity, rather than the entire regional 
economy. A LQ greater than one is typically viewed as specialization (Hustedde, 
Shaffer & Pulver, 1993: 34) and the converse, value chain clusters recording 
coefficients less than one, are relatively non-concentrated regionally. By assessing 
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whether the LQ of a cluster grew or declined over a given period provides insight as 
to whether the clusters’ degree of specialisation has changed in time. This calculation 
allows the value chain clusters to be grouped into the following four categories, of 
which each may require a different economic development approach: 
• Large LQ that is declining 
• Large LQ that is increasing 
• Small LQ that is declining 
• Small LQ that is increasing 
 
If the MAR theory is confirmed, a positive relationship between industrial 
specialisation and the value chain cluster’s growth is expected in the province. 
Clusters generating MAR externalities are most likely to show superior performance 
in areas where industries in the particular value chain cluster are collectively 
geographically concentrated in the region.  
 
4.2.3.2 Measure of Competition (Porter Externalities) 
 
Central to the calculation of a competition index is Porter’s (1990) assertion that 
competition fosters innovation, knowledge transfer and overall regional growth. 
Whilst the number of firms in the region may be a natural measure of the degree of 
competition, it does not distinguish competition from scale. To that effect Gleaser et 
al (1992) and Henderson et al (1995) suggest that the degree of competition in a 
region needs to be explained by a measure of industry size (output or number of 
workers), where the results can be interpreted as the number of firms per worker or 
output unit. The degree of competitiveness may then be a function of the presence of 
smaller firms, since this measure of competition is the inverse of the average firm 
size (Gleaser, 2000: 93). The competition index is then calculated as: 
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Where 
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Nc,p = number of firms in cluster c in province p in year t 
Vc,p = value added of cluster c in province p 
Ns,n = number of firms in cluster c nationally 
Vc,n = value added of cluster c nationally 
 
A value greater than one for a given cluster reflects a greater number of firms for a 
given value added relative to the cluster at national level, and implies a degree of 
greater competition within the cluster. The theory is founded on the expectation that 
competitive conditions prevail where firms are smaller than the national average, 
since competitive conditions stimulate knowledge spillovers and cluster growth. If 
Porter’s theory (1990) of competition is confirmed, a positive relationship between the 
level of competition and the value chain cluster’s growth is expected in the province.  
 
4.2.3.3 Measure of Cluster Diversity (Jacobs Externalities) 
 
The measure of regional diversity ascertains whether the level of diversity of 
industries across a region has played a significant role in the growth of the region. To 
assess the degree of diversity, Hachman (1995: 209) formulated a measure that is 
analogous to the index of specialization. Central to Hachman’s (1995) argument is 
the assumption that the national distribution of value added by industry represents a 
relatively diversified economy, and the index therefore measures the degree to which 
a region’s industry mix differs from that of the nation. Using value added data, the 
index applies an average of location quotients across industries for a region, where 
each industry is weighted by its relative size. The reciprocal of this average yields an 
index between zero and one. The measure of diversity is calculated as: 
 
(22) 
 
 
Where  
Vpij =  represents the share of value added in industry j for region i 
Vnj = denotes national share of value added in industry j.  
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With an index value close to one, the industrial profile of a region reflects that of the 
nation and is considered generally diverse, while a value of one indicates that the 
region shares the same level of diversity as the nation. The closer the index moves 
towards zero, the more the region has greater localization (spatial concentration or 
specialisation) and a less diversified economy.  
 
Batisse (2001: 12) adopts an alternative approach to calculate the level of diversity in 
a region. Based on the assumption that the inverse of a concentration index can be 
interpreted as diversity, the author creates an index of regional diversity by 
calculating the inverse of a normalised Hirshman-Herfindahl index of concentration to 
measure diversity as: 
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Where 
Vi,p =  represents value added of industry i in region p 
Vi,n = denotes value added of industry i nationally  
Vp = reflects total value added for region p 
Vn = represents total value added nationally 
Vi’p = equates value added in industries other that the one evaluated  
 
In contrast to the Hachman (1995) approach, the higher the index value, the lower 
the level of diversity in the region. Unlike the measure of specialisation that focuses 
on the performance of one industry or cluster, the diversity measures of both 
Hachman (1995) and Batisse (2001) calculate a single diversity measure 
representative of the diversity of a specified region. Such a measure allows for the 
comparison with other regions. However, data extracted from the South African SU 
tables is not disaggregated to metro or district municipality levels and calculating a 
single measure of diversity for the province fails to reflect the diversity impact on the 
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different value chain clusters located in different regions within the province. Hence, 
in the absence of sufficient disaggregated data, an alternative measure of diversity, 
applicable to each of the clusters evaluated in a single province, needs to be 
formulated.  
 
To account for the presence of related industries from both a supply and a use 
perspective, two diversity measures are formulated, namely supply diversity (SDiv) 
and use diversity (UDiv). This distinction between supply-and use diversity provides 
insight into the regional presence of supplying- and using sectors of the industries 
represented in the various value chain clusters, relative to the national presence.  By 
separating the diversity into its two components, the impact of the presence of 
supplying- and using sectors on economic growth in a particular region can be 
calculated separately.  The SDiv coefficient measures the degree to which a value 
chain cluster’s supplying sectoral mix at provincial level differs from that of the cluster 
grouping at the national level.  
 
As a first step in calculating the SDiv measure for each value chain cluster identified 
within a region, the provincial cluster linkage factor for any value chain cluster i is 
expressed as a percentage of the national cluster linkage factor for cluster i. The data 
for the calculation of this linkage coefficient is extracted from the square 90-column 
by 90-row South African SU matrices (see chapter 2). Each linkage is treated equally 
and allocated a value of one, which removes the size of the monetary transaction 
flow as indicator of the strength of linkage. The sum reflects the national cluster 
linkage factor SLin for value chain cluster i across all supplying industries. The 
provincial cluster linkage factor SLip is calculated for each value chain cluster by 
subtracting from the national cluster linkage factor the number of supplying sectors 
linked nationally but that fail to reflect a presence in the Eastern Cape Province in 
terms of the Statistic South Africa Census of Manufacturing, Principal Statistics on a 
regional basis: Eastern Cape (1996).  Since the mix of industries at the provincial 
level can generally be expected to remain fairly static, particularly in the short term, a 
dynamic measure is added to account for short term movements in regional level 
sector densities.  To this effect, the change in the level of specialisation of the 
regional value chain cluster i relative to its national counterpart is added to the 
linkage coefficient to derive the SDiv measure.  
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The supply diversity for each value chain cluster is calculated as: 
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Where 
SLip = number of cluster supply linkages at regional level 
SLin = number of cluster supply linkages at national level 
VSLip = sum of value added of supply cluster industries at regional level 
Vp = total regional value added 
VSLin = sum of value added of supply cluster industries at national level 
Vn = total national value added 
 
Similarly, the use diversity for each value chain cluster i is calculated as: 
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An SDiv or UDiv coefficient close to one represents a more diverse supply or use 
economic structure respectively for the value chain cluster in question, while a 
coefficient closer to zero signals a greater absence of linked industries in the region 
and argues against the Jacobs (1969) diversity thesis.    
 
4.2.4 Measure Of Relationship Between Variables 
 
After the calculation of the various explanatory variables (MAR-, Porter- and Jacobs 
externalities), a bi-variate analysis is then performed to provide insight into the 
strength of the quantitative relationship between the industry structure (independent 
variables) and components of regional growth (dependent variables).  
 91 
 
The Pearson Product Moment correlation coefficient is applied to uncover whether 
the dependent and independent variables are related and to measure the strength of 
the relationship. The correlation coefficient (r) is a directional indicator that reflects 
the degree by which observations are scattered around the least-square line. It can 
take on any value between -1 and +1. A correlation coefficient of +1 signifies a 
perfect correlation and implies that as the value of the one variable increases, the 
value of the other variable will increase accordingly. In contrast, a correlation value of 
-1 represents a perfect negative correlation, where an increase in the value of one 
variable is accompanied by a corresponding decrease in the other. The closer the 
correlation coefficient moves towards zero, the weaker the correlation, with 
correlation coefficient value of zero reflecting that the variables are perfectly 
independent. The twelve manufacturing value chain clusters identified in section 
4.2.1 are the subjects of analysis in this bivariate analysis of cluster groupings in the 
Eastern Cape Province in seeking statistical significant relationships with  p < 0.05 
(below the five percent level). The statistical significance test must be applied 
cautiously, since it is not a measure of the practical significance of the relationship 
and cannot be used as a stand-alone measure of the magnitude of the effect one 
variable has on the other. A problem that may occur in using the statistical 
significance test is that relationships that matter may be reflected as statistically not 
significantly. This anomaly arises when the test of statistical significance actually 
confounds two independent pieces of information: the magnitude of the intervention’s 
impact (the effect size) and the size of the sample (Valentine and Cooper, 2003: 1).  
In smaller samples in particular, the correlation coefficient (r) may point to 
relationships between the variables correlated, but at levels with P > 0.05.  Although 
not significant, such a result may imply one of two alternatives: Firstly, the high r-
value can be attained coincidentally, or secondly, it may be reflective of a strong 
correlation between the variables deemed statistically insignificant due to the small 
sample size. Essentially, therefore, when examining small sample sizes as in this 
exploratory research, the size of the correlation coefficient should provide an 
indication of whether the findings warrant further research.  To determine the relative 
magnitude of the correlation coefficient (r) in small sample sizes, the effect size 
needs to be determined.  Cohen (1988) was the first to address the need to interpret 
effect size estimates relative to other effect sizes and proceeded to establish 
 92 
benchmark effect size parameters. In this vein Cohen (1988: 23) proposed that 
correlation coefficients (r) values between 0.1 and 0.3 have a small effect size, while 
r values between 0.3 and 0.5 imply a moderate effect size. Values exceeding 0.5 are 
generally considered to reflect a large effect size.   
 
As a measure of the dynamic effect, the values of the independent variables applied 
in this bivariate analysis refer to the initial level of 1998.  This is reflective of the 
notion that dynamic externalities have a lagged and continuous effect on regional 
industrial structure and growth. Essentially, integral to the examination of dynamic 
externalities is the notion that the industrial environment of the past affects the 
present industrial performance. This study also endorses the perspective that 
dynamic externalities may diminish in the passage of time. A comprehensive 
literature search, however, failed to reveal a generally accepted time interval for the 
measurement of the delayed impact of dynamic externalities. Cantu (2006: 168) 
asserts that dynamic externalities may vanish prior to the expiry of a ten year period. 
Within this context, growth over a six year timeframe, spanning 1998 to 2004, is 
deemed appropriate, and is correlated against the initial 1998 levels of the three 
independent variables.    
 
The bivariate analysis combines both logarithmic (log) and non-logarithmic (non-log) 
variables to capture the correlation between the independent- and dependent 
variables. A benefit of using log measures is that it narrows the range of variables, 
which makes the bivariate analysis less sensitive to extreme observations of the 
dependent or independent variables. It should be noted that the unit of measurement 
is not important, since the slope coefficients of variables expressed in logs are 
invariant to rescaling (Cantu, 2006: 67). Due to the wide range of values depicting 
MAR and Porter externalities, it was therefore elected to use the logarithm of the 
initial level of these two measures.  
 
4.3 EMPIRICAL RESULTS: SHIFT-SHARE ANALYSIS 
 
From the shift-share analysis of the twelve core value chain clusters in the Eastern 
Cape Province (Table 4.1), the clusters reflect a diversity of mix-, differential- and 
total growth performances. In applying the Boudeville (1966) sixfold classification 
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system of the shift-share components, two clusters, namely the Soap- and 
Accumulators value chain clusters record both a positive mix– and differential effect 
and present the most favourable position in terms of potential future growth. The total 
growth registered by these two clusters well exceed the mean growth for the twelve 
selected clusters of 24.93 percent, as well as the mean growth for all twenty six core 
value chain clusters of 18.29 percent. The total growth of 37.85 recorded by the 
Accumulators value chain cluster is the second highest recorded of the selected 
clusters and the third highest recorded in the province.  
 
Table 4.1  Analysis of Selected Core Value Chain Clusters 
 
98    04 98    04 98    04 98    04 1998 98   04 98 1998 1998 
National Mix Diff Total LQ %Change Porter  Supply Use  
Shift Comp Comp Shift Constant LQ Index Diversity Diversity 
Constant Constant Constant Constant Prices         
                  
Rubber  20.95% -27.87% 47.72% 40.80% 4.331 0.593 0.188 1 0.806 
Wood  20.95% -7.97% 6.17% 19.16% 0.487 0.078 1.772 1 0.766 
Soap  20.95% 5.86% 0.14% 26.96% 0.856 0.024 1.178 0.842 0.778 
Pharmaceutical  20.95% -0.33% 7.33% 27.96% 0.824 0.088 2.032 0.833 0.818 
Textile  20.95% -21.97% 6.57% 5.55% 1.373 0.087 0.516 0.769 0.854 
MU Textiles 20.95% -22.10% -1.98% -3.13% 3.089 -0.013 0.165 0.9 0.636 
Appliances 20.95% -10.61% 16.73% 27.08% 0.365 0.198 5.384 0.9 0.8 
Engines 20.95% -12.03% -0.14% 8.78% 0.760 0.010 0.821 0.833 0.753 
Auto 20.95% 24.52% -12.55% 32.93% 4.064 -0.093 0.269 0.941 0.736 
Cement 20.95% 9.02% -10.36% 19.61% 0.377 -0.084 2.691 0.857 0.747 
Ceramics 20.95% -34.27% 32.93% 19.61% 0.974 0.396 1.537 1 0.789 
Accumulators 20.95% 2.48% 14.42% 37.85% 1.535 0.163 0.511 0.923 0.778 
Mean 12 
Clusters 20.95% -7.94% 8.92% 21.93% 1.586 0.121 1.422 0.900 0.772 
Mean 26 
Clusters 20.95% -6.47% 3.81% 18.29% 1.041 0,067 3.69 0.825 0.775 
Source: Empirical Analysis 
 
Of the remaining ten core value chain clusters under consideration, the Auto cluster 
is the only cluster to show a positive mix effect that outweighs its negative differential 
share. The positive mix effect of 24.52 percent is the highest listed and boosted the 
cluster to a total shift of 32.93 percent, the third highest achieved for the period 1998 
to 2004. The result reflects that the core value chain cluster at the regional level is 
not growing as fast as the cluster nationally. While this result warrants an 
assessment of the reasons for the lagging behind national cluster performance, the 
overall growth of 32.93 percent for this cluster may be perceived as being favourable, 
particularly since the national cluster growth trend is positive.  
 
The Rubber-, Appliances- and Pharmaceuticals value chain clusters record a positive 
differential shift that outweighs its negative mix effect and are the last of the 
remaining selected core value chain clusters to show higher total growth than the 
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national average. The Rubber cluster recorded the highest total shift of 40,80 percent 
as well as the highest differential shift of 47.72 percent amongst the selected 
clusters. This differential shift is offset by a 27.87 percent decline in the mix effect, 
accounted for by the decline in the cluster national GVA in the 2000 to 2004 period. 
Likewise, declines in the Appliances- and Pharmaceutical value chain clusters mix 
stem from declines in the core cluster GVA at national level in the same period. 
Although all three core value chain clusters record total growth exceeding the 
national growth shift, from a cluster developmental perspective, it calls for a cautious 
approach, since one has to ascertain why the local clusters were able to prosper 
despite poor national cluster performance.   
 
Three core value chain clusters, namely the Ceramics-, Wood- and Textile clusters 
show positive mix effects that are outweighed by negative differential shifts. These 
shifts may be indicative that the national trend of sectoral contraction could have a 
lagged effect and manifest later in the Eastern Cape Province.  Most noticeable is the 
34.27- and 21.97 percent decline in the mix effect of the Ceramics- and the Textile 
clusters respectively, which shows that the two sectors are in a decline phase at the 
national level. In the case of the Ceramics core value chain cluster, this decline in the 
mix effect is largely offset by regional cluster growth which exceeds its national 
counterpart by 32.93 percent. This strong differential shift accounts why the cluster 
grouping managed to attain total growth of 19.61 percent total growth for the period, 
despite recording such a large negative mix shift. The Textiles cluster on the other 
hand, recorded a positive differential mix of 6.57 percent, and in the face of the large 
decline in the mix shift, recorded the second lowest overall growth of 5.55 percent for 
the twelve selected core value chain clusters in the Eastern Cape Province.  
 
The Cement value chain cluster reflects a positive mix effect outweighed by a 
negative differential shift. This cluster’s performance has remained steady in tracking 
national growth trends, with total cluster growth of 19.61 percent only marginally 
below the national average.   
 
The remaining two value chain clusters, namely the Engines- and MU Textiles 
clusters record both negative mix- and differential shifts. This indicates that these 
clusters are declining both nationally and regionally. The latter shows a 22.10 percent 
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decline in mix shift and, coupled with the decline in the differential shift, resulted in 
negative growth of 3.13 percent for the 1998 to 2004 period. With a negative mix and 
differential shift, the Engines value chain cluster managed to record a growth of 
merely 5.55 percent for the same period, well below the national growth shift. 
 
A glance at the mean values depicted in Table 4.1 shows that the mean differential 
growth of 8.92 percent attained by the twelve complete value chain clusters in the 
Eastern Cape Province is significantly higher than the mean value of 3.81 percent 
attained by the combined twenty six value chain clusters in the region. This shows 
that the complete manufacturing value chain clusters in the region generally 
performed better that their national counterparts, which also accounts for the superior 
mean total growth attained by the said clusters over the mean total growth of all 
twenty six value chain clusters in the Eastern Cape Province.  
 
4.4 EMPIRICAL RESULTS: INDEPENDENT VARIABLE INDICATORS 
 
The following paragraphs detail the strength of the indicator values of the three 
independent variables (MAR-, Porter- and Jacobs externalities) in the twelve core 
value chain clusters under consideration.  
  
4.4.1 Results: Cluster Specialisation (MAR Externalities) 
 
Of the twelve manufacturing core value chain clusters in the Eastern Cape Province, 
five show a high level of concentration in the region with LQ values exceeding one 
(Table 4.1). Applying the four categories LQ grouping detailed in section 4.2.2.1, 
reflects that the Auto- and MU Textiles value chain clusters record large, declining 
LQs. From Table 4.1 it is apparent that the decline in the LQ of the Auto cluster 
stems from the negative differential shift. While the reason for this shift demands 
further research, the positive mix- and total growth values recorded are indicative that 
the cluster is in a growth phase nationally, which should be exploited by the region. 
The MU Textiles cluster, on the other hand, shows negative mix-, differential- and 
total shifts (Table 4.1). This is cause for concern, since if the downward trend 
continues, the negative employment impact to the region may be significant due to 
the high concentration of the value chain cluster sectors in the province.  
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Three value chain clusters, Rubber-, Accummulators- and the Textile clusters record 
large and increasing LQ values. While the Rubber cluster recorded the highest 
growth for the period, chiefly accounted for by the positive differential shift, the 
negative mix component, which is the source of the declining LQ value, should be  
heeded (Section 4.3). The growing LQ in the Accumulators value chain cluster stems 
from the positive results attained in both mix and differential growth, which is a 
favourable disposition for the region (Section 4.3). Although the Textile value chain 
cluster has shown growth in its regional concentration, it is mainly due to the sharp 
decline of the cluster sectors nationally (negative mix). In the wake of the decline of 
the textile value chain sectors nationally, the negative employment impact on the 
region may be significant should the trend be allowed to spill over to the economy of 
the Eastern Cape Province. 
 
Only one of the selected value chain clusters recorded a small declining LQ, namely 
the Cement cluster. Closer inspection of the shift-share results in Table 4.1 shows 
that the cluster experienced average growth and that no significant national or 
regional trends emerge from the analysis.  
 
The remaining six value chain clusters, namely Soap, Pharmaceuticals, Wood, 
Engines, Appliances and Ceramics show relatively small, increasing LQs.  Of the 
said clusters, only the Engines cluster recorded growth for the period significantly 
lower than the national average. This group of core value chain clusters are 
significant in the sense that they embody potential future concentrations in the 
province, which warrant a further investigation of the employment impact of these 
value chain clusters on the economy of the Eastern Cape Province.  
 
4.4.2 Results: Degree Of Competition (Porter Externalities) 
 
Table 4.1 shows that six core value chain clusters record a level of competition 
greater than one, namely Appliances, Cement, Pharmaceuticals, Wood, Ceramics 
and Soap. These core value chain clusters reflect a greater number of firms for a 
given value added relative to the cluster at national level and a greater level of 
competition within the clusters. Reflecting on the shift-share results (Table 4.1), five 
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of the six core value chain clusters under discussion, with the exception of Cement, 
recorded positive differential shifts, which point towards greater levels of 
competitiveness for the said clusters in the Eastern Cape Province, compared to their 
counterparts in the rest of the country.  
 
4.4.3 Results: Cluster Diversity (Jacobs Externalities) 
 
Table 4.1 shows that three core value chain clusters, namely Wood, Ceramics and 
Rubber are well positioned in terms of the presence of supplying sectors in the 
region, while the Auto-, Accumulators-, Appliances- and MU Textiles value chain 
clusters record supplier diversity values exceeding 0.9.  Of the remaining core value 
chain clusters, Textiles is the worst performer with a supply diversity value of 0.769.  
This is in stark contrast to the user diversity measure (Table 4.1), where Textiles 
record the highest use diversity value of 0.854, which reflects a high presence of user 
sectors of textile products. Accumulators, Rubber, Ceramics and Appliances, as in 
supply diversity, again show an above average performance in terms of use diversity, 
while unlike in the case of supply diversity, the Auto and MU Textiles value chain 
clusters occupy the second last and last positions respectively. With the value chain 
clusters recording such opposing results in terms of supply- and use diversity, the 
bivariate correlation is completed in the following section to ascertain the significance 
of the various structural measures on value chain cluster growth in the Eastern Cape 
Province.  
 
4.5 RESULTS: BI-VARIATE CORRELATION ANALYSIS 
 
The following paragraphs depict the findings of bi-variate analysis performed to 
provide insight into the strength of the quantitative relationship between the industry 
structure (independent variables) and components of regional growth (dependent 
variables).  
 
 
 
 
 
 98 
4.5.1 Results: Bivariate Analysis: MAR Externalities And Core Value Chain Cluster Growth 
 
The results of the correlation between the logarithm of cluster specialisation, 
represented by Log LQ98 and the differential- and total shift components of growth 
deliver varying results.  
 
Figure 4.1: Scatter plot Correlation Log LQ 98 and Differential Shift 
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Spearman Rank Coefficient: 0.20 
 
The correlation between value chain cluster differential growth and value chain 
cluster specialisation shows a weak effect size of 0.20 (Figure 4.1), which, albeit at a 
low level, indicates that value chain clusters with high concentrations in the Eastern 
Cape Province perform better than their counterparts in the rest of the country. It 
essentially implies that higher value chain cluster concentrations in the Eastern Cape 
Province enjoy a competitive advantage over their counterparts in the rest of South 
Africa.   
 
This result corroborates the findings of Henderson et al (1995), Baptista and Swann 
(1998) and Buendia (2005) and underscores the prediction of the MAR theory that 
clusters subjected to MAR externalities are most likely to show superior performance 
in areas where firms in the particular cluster are already geographically concentrated 
(Section 2.2.4).  
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Figure 4.2: Scatter plot Correlation Log LQ 98 and Total Shift 
Acc
Eng
Mut
HH
Mv
NSC
Ph
Ru
S
SC
T
W
-1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
Log LQ98
-0.05
0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
To
t9
8_
04
 
 
 
Ru 
W  
S  
Ph  
T 
Mut 
HH 
Eng 
Mv 
SC 
NSC 
Acc 
Index 
 
Rubber 
Wood 
Soap 
Pharmaceutical 
Textiles 
MU Textiles 
Appliances 
Engines 
Auto 
Cement 
Ceramics 
Accumulators 
 
Spearman Rank Coefficient: 0.14 
 
Figure 4.2 reflects no significant correlation between value chain cluster 
specialisation and total growth. These results do not invalidate the MAR theory, since 
a low total shift could be the consequence of depressed national growth of the 
industries that comprise value chain clusters are concentrated in the region. What is 
important, however, are the results depicted in Figure 4.1, which show that 
concentrated value chain clusters in the Eastern Cape Province enjoy a competitive 
advantage and performed better than similar value chain clusters nationally. 
 
4.5.2 Results: Bivariate Analysis: Porter Externalities And Core Value Chain Cluster Growth 
 
The results of the bivariate correlation analysis between Porter externalities and core 
value chain cluster growth are reflected in Figure 4.3 and 4.4.   
 
The bivariate analysis between the level of competition and cluster differential growth 
(Figure 4.3) produces a correlation coefficient value 0.01, which is indicative of no 
correlation between the variables.  
 
The correlation coefficient between the level of competition (Porter) and value chain 
cluster total growth, depicted in Figure 4.4, shows no correlation.  
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Figure 4.3: Scatter plot Correlation Log Porter 98 and Differential Shift 
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Spearman Rank Coefficient: 0.01 
 
Figure 4.4: Scatter plot Correlation Log Porter 98 and Total Shift 
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In contrast to the research by Steiner (1998: 4), Visser (1999: 1561) and Feldman, 
Aharonson and Baum (Undated: 4) conducted in developed countries (Section 2.2.4), 
these findings contradict Porter’s theory founded on the expectation that competitive 
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conditions prevail where firms are smaller than the national average, and his 
assertion that smaller more competitive conditions favour regional growth.  
 
4.5.3 Results: Bivariate Analysis Jacobs Externalities And Core Value Chain Cluster Growth 
 
The findings of the correlation analysis between the two diversity measures, the 
supply- and use diversity and the two growth dependent variables, are depicted in 
Figures 4.5 to 4.8.  
 
The first of the two diversity measures, supply diversity, shows a significant 
correlation coefficient of 0.53 with differential growth (Figure 4.5). These results imply 
that core value chain clusters with higher levels of supply diversity in the Eastern 
Cape Province outperform their counterparts in the rest of South Africa.  
 
Figure 4.5: Scatter plot Correlation Supply Diversity 98 and Differential Shift 
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The correlation coefficient of supply diversity and total growth shown in Figure 4.6 is 
0.42, which represents a moderate effect size. These results are indicative that the 
growth of value chain clusters in the Eastern Cape Province can partially be 
explained by the level of supply diversity.  
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Figure 4.6: Scatter plot Correlation Supply Diversity 98 and Total Shift 
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Spearman Rank Coefficient: 0.42 
 
Figure 4.7: Scatter plot Correlation Use Diversity 98 and Differential Shift 
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Spearman Rank Coefficient: 0.45 
 
Figure 4.7 depicts a correlation value of 0.45 between the use diversity and 
differential cluster growth (Figure 4.8), which points to a moderate effect size. This 
result indicates that, albeit to a lesser extent than supply diversity, the level of use 
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diversity has an impact on the performance of value chain clusters in the Eastern 
Cape Province relative to the cluster performance nationally. 
 
Figure 4.8: Scatter plot Correlation Use Diversity 98 and Total Shift 
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The correlation of 0.40 between use diversity and value chain cluster growth, 
recorded in Figure 4.8, represents a moderate effect size, which again implies that 
that the growth of value chain clusters in the Eastern Cape Province is partially 
influenced by the size of use diversity. The impact of use diversity on cluster growth 
is however smaller than that of supply diversity (Figure 4.6).   
 
These positive correlations between value chain cluster supply- and use diversity and 
cluster growth support the Jacobs (1969) diversity thesis and underline the 
importance of inter-industry linkages and the presence of upstream and downstream 
supplying- and user sectors.  The findings do demonstrate that the presence of 
downstream users is of lesser importance than that of upstream suppliers in the 
Eastern Cape Province. While these results corroborate the findings of Gleaser et al 
(1992), Harrison, Kelly and Grant (1996), Feldman and Audretsch (1999) and 
(Johansson, 2005), it likewise underscores the assertion by Paci and Usai (2000) 
(Section 2.2.4) that localisation and urbanisation economies are not necessarily 
opposed, since localisation is a particular feature of a particular sector within a local 
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system, while urbanisation is representative of the characteristics of the entire 
system. 
 
4.6 CROSS TABULATION OF INDEPENDENT VARIABLES 
 
As a final measure, the indicators values of the independent variables was cross 
tabulated to seek whether significant correlations between pairs of variables could be 
detected. Significant findings are reported in Tables 4.10 and 4.1. 
  
Figure 4.9: Scatter plot Cross Tabulation Log LQ 98 and Supply Diversity 98  
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The positive, weak effect size recorded between the measure of value chain 
specialisation and supply diversity depicted in Table 4.10 indicates that clusters that 
are more concentrated in the Eastern Cape Province favour the presence of 
supplying sectors in the region. 
 
Table 4.11 shows the value chain clusters that are typified by higher levels of 
competition record a medium, positive effect size with use diversity. Contrary to the 
findings of Table 4.10, these results indicate that value chain clusters that reflect a 
greater number of firms for a given value added relative to the cluster at national 
level favour the presence of user industries in the Eastern Cape Province.  
 105 
Figure 4.10: Scatter plot Cross Tabulation Log Porter 98 and Use Diversity 98  
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4.7 SUMMARY 
 
This chapter set out to investigate whether specialisation, competition or diversity 
(represented by MAR, Porter and Jacobs economies respectively) is the operative 
mechanism in generating externalities and value chain cluster growth in the Eastern 
Cape Province for the period 1998 to 2004.  From the ensuing results of the shift-
share analysis of the twelve value chain clusters under consideration, five, namely 
the Rubber-, Soap-, Pharmaceutical-, Auto- and Accumulators clusters achieved 
above the mean growth. The two textile-based value chain clusters, namely the 
Textile- and MU Textiles clusters recorded significant negative mix shifts effects and 
recorded the second lowest and lowest total growth rates respectively of the twelve 
value chain clusters.  
 
From a narrow perspective, the empirical findings validate both the Marshall Arrow 
Romer- (small positive impact of regional cluster concentration) and the Jacobs 
theory (significant positive impact of cluster supply- and use diversity on cluster 
growth), while it invalidates Porter’s theory (no correlation between competition and 
cluster performance).    
 
 106 
The positive effect size recorded between the level of value chain cluster 
concentration and differential growth indicates that policy makers in the Eastern 
Cape Province will be well advised to direct growth interventions towards larger 
concentrated clusters, than towards smaller, incipient value chain clusters.  
Additionally, the effectiveness of targeted inward FDI to the Eastern Cape Province 
may be raised by evaluating the economic impact against current value chain cluster 
structure, as well as the effect on the supply- and use diversities of existing value 
chain clusters in the province.  
 
This chapter has also illustrated that value chain clusters that are concentrated in the 
region, show a positive effect size with the level of supply diversity in the region. 
Conversely, value chain clusters that reflect high levels of competitiveness record a 
positive effect size with use diversity. Policy interventions aimed at raising the 
performance of value chain clusters typified by smaller players in a competitive 
environment, should therefore consider raising the respective levels of use diversity 
in the region.  
 
This chapter has answered sub problems iv, v and vi, by firstly calculating the various 
components of growth and secondly the indicator values for MAR-, Porter- and 
Jacobs externalities in the Eastern Cape Province. It then proceeded to establish the 
statistical relevance of the said three externalities in value chain cluster growth. 
Reflecting back to Section 2.3.2 of this study, the literature shows that sustained 
cluster growth may be further accentuated by the presence of four factor conditions 
that stimulate the flow of dynamic externalities.  Henceforth, the impact of these four 
factor conditions on value chain cluster growth in the Eastern Cape Province is the 
focus of the next chapter.  
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Chapter 5 
 
CONDUITS OF DYNAMIC EXTERNALITIES AND CLUSTER 
PERFORMANCE 
 
5.1 INTRODUCTION 
 
Whilst chapter four illustrates the relative significance of regional economic structure 
on cluster performance, it does not illuminate the relative impact of the mechanisms 
that serve as conduits for the transfer of knowledge between cluster members.  
 
The literature review in chapter two of this thesis has shown that the sustained, 
dynamic growth of a region emanates from the collective growth of interconnected 
firms in a region, embodied in the flow of knowledge spillovers between such firms. 
Four factor conditions emerge that play a facilitating role in the diffusion of dynamic 
externalities and warrant further discussion, namely the role and impact of R&D 
generating institutions, inter firm collaboration, a sound infrastructural framework, 
embedded in the presence of adequate laws and rules, common habits, routines, and 
infrastructural measures and the scope and size of the firms in the cluster.  
 
The impact of these factors on cluster performance, however, may be area 
dependent and vary from region to region. Practices in advanced economies, 
therefore, cannot always be transposed to less developed economies. An in-depth 
analysis of the impact of these factors on cluster structure and performance in less 
developed regions remains rare, which accentuates the necessity to evaluate the 
impact of each of the identified enabling factors on selected clusters in the Eastern 
Cape Province.   
 
This chapter primarily examines whether and to what extent the presence of the four 
factor conditions within a value chain cluster are relevant to cluster growth in the 
region specified. To that effect, the chapter firstly outlines the sampling strategy 
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employed, detailing the sampling method applied, the choice and structure of the 
survey, the pilot study and the administration of the survey research process. Section 
5.3 of the chapter proceeds to present the results of the survey. As part of the 
exploratory data analysis, relationships between various pairs of variables are 
seeked and presented in section 5.4, followed by section 5.5, which details the 
outcome of a correlation analysis between the four factor conditions and cluster 
performance. The chapter concludes with a summary of the key findings. 
   
5.2 SAMPLING AND DATA COLLECTION 
 
Due to the wide scope and geographic spread of the firms aligned to the various 
clusters identified in the Eastern Cape Province, a survey of the total cluster 
population was precluded due to time and cost constraints. It was therefore elected 
to draw samples of the various value chain cluster groupings in the Eastern Cape 
Province. The reliance on sample data does not compromise the findings, since it is 
generally argued (Saunders, Lewis & Thornton, 1997: 125) that the use of a sample, 
rather than a survey of the entire population, allows for a more thorough testing of 
data accuracy prior to analysis.  
 
5.2.1 Sampling Technique 
 
The initial intention of the researcher was to obtain access to reference lists of the 
value chain players from the dominant firms in the various sectors under 
consideration. This would have formed the basis of the sample frame. However, 
these firms declined to formally share their client information with the researcher. As 
a consequence, the snowball sampling technique was elected for this study. With the 
snowball sampling technique, contact is made with a small group of respondents 
relevant to the research topic, who then refer the researcher to other key 
respondents. This technique was applied by Venter, Boshoff and Maas (2005: 291) 
and proved to be an effective approach in generating a sampling frame 
representative of the population.  
 
Bryman and Bell (2007: 200) however express their concerns about the external 
validity and the ability to generalise findings extracted from the snowball sampling 
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technique. These concerns are countered by Coleman (1958) who suggest that 
snowball sampling may be more effective than conventional probability sampling 
research in tracing connections, particularly, as in this study, the research is focused 
upon reflecting underlying relationships between entities. Snowball sampling is 
essentially guided by the assumption that access to individuals at a particular level is 
best achieved through other individuals at a similar level.  
 
To effect the research, the largest firm per sector represented in the twelve clusters 
under consideration in the Eastern Cape Province (measured in terms of total market 
capitalisation), was included in the survey. Performance data and contact information 
for these firms were gleaned from the Register of manufacturers according to 
products manufactured in South Africa: Eastern Cape (1996) and data sourced from 
the Eastern Cape Development Corporation (ECDC).  The said firms were contacted 
telephonically to arrange interviews with the general managers. General managers 
were selected as the respondents, since it is assumed that they would be in the best 
position to provide an objective assessment of the topics under review. In cases 
where the general manager was unavailable, a nominee of the general manager, 
deemed qualified to answer the questions, was interviewed. Care was taken to 
ensure that information provided by respondents of multi plant firms, pertained only 
to the local plant, and not the entire enterprise. From the ensuing interviews, the 
interviewees nominated two general managers from manufacturing firms within the 
same value chain cluster, located in the Eastern Cape Province, for inclusion in the 
survey.  
 
Since this research surveyed a single respondent (general manager) per firm, it 
raised the probability for respondents to view the performance of their firms as a 
reflection of their own abilities and consequently inflate their responses recorded in 
the survey.  As a verification measure, submissions by referrers were vetted for 
objectivity and bias against the responses obtained from value chain referees.   
 
The benefits derived from this methodology are threefold. Firstly, it contributes to a 
higher overall response rate to the survey and secondly, responses elicited from the 
respondents are highly relevant to the study, since the interviewees are best 
equipped to identify key firms within the various industry sectors. Thirdly, difficulties 
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experienced by researchers in securing willing interviewees, due to a general sense 
of respondent fatigue and indifference to the research, are greatly eased by the 
referrals received from the respondents.   
 
5.2.2 Collecting Primary Data 
 
The selection of an appropriate empirical data collecting tool was underpinned by the 
quest for standardization and uniformity in this study. Due to the low geographic 
coverage to cost ratio, the postal survey is the most widely used survey data 
collection technique (Welman & Kruger, 2001: 146). A drawback, however, of the 
postal survey technique, is that it has the lowest response rate of all survey methods. 
To circumvent this problem, the structured interview method was deemed most 
appropriate for this study, since it promotes standardization in both the asking of the 
questions and recording of the responses, which ensures that interviewee’s 
responses can be aggregated. In accordance with Saunders, Lewis and Thornton 
(1997: 215), the researcher observed that managers are more likely to agree to be 
interviewed rather than complete a questionnaire. The personal interaction between 
the interviewer and the interviewee also allows for more complex questions to be 
included in the question sheet than in self administered questionnaires.   Importantly, 
the structured interview also offers the interviewer a greater measure of control over 
who answers the questions, as opposed to a questionnaire, which can be passed on 
from one person to another (Healy, 1991: 206).   
 
If the structured interview is correctly executed, variation in the responses should be 
due to actual, valid variations perceived by the respondents, and not due to the 
interview context. Interview context can be a source of intra- and inter- interviewer 
variability (Bryman & Bell, 2007: 211). The first, intra-interviewer variability, occurs 
where an interviewer may not be consistent in the manner in which he or she asks 
questions and/or records answers. Inter-interviewer variability occurs when there is 
more than one interviewer, and whereby the interviewers are not consistent between 
themselves in asking questions and recording answers.    
 
To minimise the occurrence of both intra- and inter-interviewer variability in this study, 
the same interviewer administered all the structured interviews. Additionally, 
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respondents were served with closed, fixed choice questions, which greatly facilitate 
the processing of data. Closed ended questions are generally favoured by 
respondents, since it does not require a high level of articulation in formulating their 
responses (McBurney, 1994: 194).  
 
To avoid uncertainty about the relevance of the questions, the first questions relate 
directly to the topic of the research, of which the respondents have been informed, 
while biographical information is sourced at the end of the interview.  The interview 
sheet (Annexure J) contains thirty six questions, divided into five sections.  The first 
relates to the nature and extent of R&D conducted by the individual firm, as well as 
the relationship between the firm and institutions engaged in R&D related activities. 
The second and third focus on the scope of vertical- and horizontal industry 
cooperation, while the fourth section ascertains the perceived impact of the 
institutional framework conditions on the industry. The final section records firm level 
structural data.   
 
The questions were formulated in a manner to reflect the perceptions of the 
respondents on whether certain framework conditions were in place and whether 
such variables changed in the period under investigation (1998 – 2002). Responses 
were assessed using an ordinal scale depicting increase, no change or decrease. To 
heed the warning of Emory and Cooper (1991: 333) that long and/or complex 
questionnaires stand less chance of being responded to, the questionnaire sheet was 
limited to allow the researcher to complete an interview within 20 minutes. 
  
5.2.3 Pilot Testing 
 
The first draft structured questionnaire sheet was pilot tested with a statistician, a 
university professor and an industry respondent, selected from the sample of key 
players obtained from the Eastern Cape Development Corporation, who agreed to 
participate in the testing process. The purpose of the pilot test was to refine the 
questionnaire to ensure that the respondents have no difficulty in understanding the 
questions, and that the structure of the questions facilitates the recording and 
interpretation of data. Specific areas evaluated in the pilot testing process (Hague, 
1994: 95) include: 
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• Whether the wording of questions is correct and not ambiguous or vague. 
• Whether the questions are relevant to the research topic. 
• Identifying questions that may cause uneasiness to the interviewee. 
• Measuring the time it took to complete the structured interview. 
• Whether there were any significant omissions in the questions. 
 
After scrutiny by a university professor and a statistician, a number of refinements 
were effected to the draft questionnaire sheet. Most noticeable was the altering of 
questions in section four from open ended to fixed choice questions. The primary 
reason for this change was to ensure that the respondents were sensitised to a 
greater diversity of public policy aspects, and in so doing, reduce the overall 
response time. The questionnaire sheet was then presented to an industry 
respondent, who proposed that the rating scale in a number of questions be reduced 
from a five-point Likert scale to a three-point scale in order to avoid “respondent 
anxiety”.  After an adjustment of the proposed changes to the questionnaire sheet, 
the structured interviewing process commenced and delivered the results listed 
below.   
 
5.2.4 The Analysis of Data 
 
The data extracted from the structured interviews are presented in frequency tables 
and discussed in the following section (See Section 5.3) of this chapter. From the 
survey responses, cross tabulations between response variables are performed (See 
Section 5.4) to determine whether the values of pairs of variables are independent or 
associated at a probability levels of less than five percent (p < 0.05). Consequently, 
since the data extracted from the structured interviews is presented as ordinal data, 
the directional Spearman Rank Order Correlation coefficient is calculated to ascertain 
the strength of the relationships between various pairs of survey responses.  
 
The final section of this chapter (See Section 5.5) sets out to determine whether the 
presence of the four factor conditions within a value chain cluster is relevant to 
cluster growth. Indicator values for the four factor conditions are established and 
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correlated against value chain cluster growth, using the Spearman Rank Order 
correlation coefficient, to assess the strength of the relationship between the pairs of 
variables.   
 
As alerted in section 4.2.3, small sample sizes generally do not produce correlations 
at significance levels of p < 0.05. Hence, due to the small number of value chain 
clusters under consideration, the Cohen (1988) benchmark effect size parameters 
are applied to identify correlation coefficients that point towards relationships 
between pairs of variables.   
 
5.3 RESULTS OF THE STRUCTURED INTERVIEWS 
 
The results of the survey are presented in five sub sections. The first four sections 
present the findings related to the factor conditions that play a facilitating role in the 
diffusion of dynamic externalities, while the final section reflects biographic details of 
the firm. 
 
5.3.1 Findings: Nature and Extent Of R&D 
 
Section one of the survey questionnaire sheet (See Annexure J) relates to the nature 
and extent of R&D conducted by the individual firm, as well as the relationship 
between the firm and institutions engaged in R&D related activities. The results are 
reflected in Tables 5.1 to 5.8. A brief discussion of the data is provided immediately 
following the respective Tables. 
 
The responses contained in Table 5.1 are founded on the assertion by Cohen and 
Levinthal (1989: 569) (See Section 2.3.2.1) that firm based R&D enhances the firm’s 
capacity to identify, assimilate and exploit knowledge that stems from university 
research, publicly funded R&D institutions and innovative organisations. Table 5.1 
reflects that 58 percent of the respondents do not invest in research and  
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Table 5.1 Annual research and development expenditure 
   
 Cluster 
 
 
N 
Zero 
expenditur
e on R&D 
Less than 
1% annual 
expenditur
e 
Between 
1% - 2% 
annual 
expenditur
e 
Between 
2% and  3% 
annual 
expenditur
e 
Between 
3% and  4% 
annual 
expenditur
e 
More than 
4% annual 
expenditur
e 
Rubber 6 67% 33%         
Wood 5 60% 20%       20% 
Soap 3 67% 33%         
Pharmaceuticals 4 50% 50%         
Textile 5 60% 20%     20%   
MU Textiles 3 66%        33% 
Appliances 2 100%           
Engines 4 25% 75%         
Automotive 8 38% 38% 13%     13% 
Cement 3 100%           
Ceramics 3 100%           
Accumulators 6 33% 17%    17%   33% 
 52 58% 27% 2% 2% 2% 10% 
 
development expenditure, with 27 percent of respondents indicating R&D 
expenditure of less than one percent of total annual expenditure. Only sixteen 
percent of the respondents, represented by five core value chain cluster groupings, 
namely Wood, Textile, Auto and Accumulators, reflect annual R&D expenditure 
exceeding two percent of total annual expenditure. 
 
Table 5.2 Research assistance from local universities  
   
 Cluster 
 
 
N 
 
Always 
 
Seldom 
 
Never 
Rubber 6 17%  83% 
Wood 5  40% 60% 
Soap 3  67% 33% 
Pharmaceuticals 4 50%  50% 
Textile 5 20% 20% 60% 
MU Textiles 3   100% 
Appliances 2  50% 50% 
Engines 4  50% 50% 
Auto 8 25% 38% 38% 
Cement 3   100% 
Ceramics 3  33% 67% 
Accumulators 6 67% 33%  
 52 19% 27% 54% 
 
Table 5.2 stems from Karlsson and Andersson’s (Undated: 20) (See Section 2.3.2.1) 
notion that innovative firms reduce their knowledge acquisition costs by liaising with 
knowledge sources such as universities. The results reflect that 54 percent of the 
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respondents never seek the assistance from the local university in matters pertaining 
to product development or solving technical problems. Members of the Accumulators 
value chain cluster seem to be most supportive of the local university with none of 
the respondents indicating that they never seek assistance from the local university. 
 
Table 5.3 University responsiveness 
  
 Cluster 
 
 
N 
 
Strongly 
Disagree 
 
 
Disagree 
 
Neutral 
 
Agree 
 
Strongly 
Agree 
Rubber 6   83% 17%  
Wood 5   100%   
Soap 3   33% 67%  
Pharmaceuticals 4 25%  50% 25%  
Textile 5   60% 20% 20% 
MU Textiles 3   100%   
Appliances 2   100%   
Engines 4   50% 50%  
Auto 8   50% 38% 13% 
Cement 3 33%  67%   
Ceramics 3 33%  67%   
Accumulators 6 17% 17% 17% 33% 17% 
 52 8% 2% 62% 23% 6% 
 
Table 5.3 reflects a general satisfaction amongst the respondents with the 
responsiveness of the local university to their research needs. It is, however, 
significant to note that 34 percent of the Accumulators value chain respondents 
expressed dissatisfaction with the responsiveness of the local university.   
 
Table 5.4 indicates that 33 percent of respondents seek out the assistance of private 
research institutions regularly (10 percent) or occasionally (23 percent). All of the five 
core value chain clusters with research and development expenditure exceeding two 
percent of annual expenditure (Table 5.1) make use of private research and 
development institutions. From Table 5.4 it is evident that MU Textiles value chain 
cluster respondents forge linkages with private research institutions rather than with 
the local university (Table 5.2).   
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Table 5.4 Research linkages with private research institutions 
   
 Cluster 
 
 
N 
 
Always 
 
Seldom 
 
Never 
Rubber 6 17%   83% 
Wood 5   60% 40% 
Soap 3     100% 
Pharmaceuticals 4   25% 75% 
Textile 5   60% 40% 
MU Textiles 3   67% 33% 
Appliances 2     100% 
Engines 4     100% 
Auto 8 13% 13% 75% 
Cement 3     100% 
Ceramics 3     67% 
Accumulators 6 33% 33% 33% 
 52 10% 23% 67% 
 
Table 5.5  Investment in advanced technical skills development 
   
 Cluster 
 
 
N 
 
Always 
 
Seldom 
 
Never 
Rubber 6 50% 33% 17% 
Wood 5 80% 20%  
Soap 3  33% 67% 
Pharmaceuticals 4 75% 25%  
Textile 5 20% 40% 40% 
MU Textiles 3 33%  67% 
Appliances 2  50% 50% 
Engines 4 75%  25% 
Auto 8 63% 38%  
Cement 3   100% 
Ceramics 3   100% 
Accumulators 6 83% 17%  
 52 48% 23% 29% 
 
The results contained in Table 5.5 must be interpreted against the backdrop of the 
responses contained in Tables 5.1 to 5.4, since Caniels and Romijn (2001: 29) (See 
Section 2.2.2.1) have shown that knowledge diffusion between research generating 
institutions and industry is dependent on capacity building efforts by individual firms.  
All the respondents from the Pharmaceuticals-, Engines-, Auto- and Accumulators 
value chain clusters indicated that they do invest regularly or occasionally in 
advanced skills development, with no respondents from these cluster groupings 
indicating “Never”. These cluster groupings also occupy the top four positions in the 
“Always” category, which is indicative of a commitment towards skills development. In 
stark contrast, all respondents from the Cement- and Ceramics value chain clusters 
indicated that they do not actively invest in advanced technical skills development.  
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Essentially, Table 5.6 reflects to what extent the perception of industry participants in 
value chain cluster groupings in the Eastern Cape Province corroborates the findings 
of the European Commission report (2003: 31) (See Section 2.3.2.4), which asserts 
that the presence of MNEs in clustered settings encourages the spread of knowledge 
and technology to local firms. The responses are spread fairly evenly between those 
that disagree and disagree strongly (44 percent) and those that agree or agree  
 
Table 5.6 The impact of MNEs in the value chain 
  
 Cluster 
 
 
N 
 
Strongly 
Disagree 
 
 
Disagree 
 
Neutral 
 
Agree 
 
Strongly 
Agree 
Rubber 6 33% 17%  50%  
Wood 5  20%  80%  
Soap 3  67%  33%  
Pharmaceuticals 4 50% 25%  25%  
Textile 5 60%   40%  
MU Textiles 3  33% 33% 33%  
Appliances 2    50% 50% 
Engines 4  25%  75%  
Auto 8 13% 25%  50% 13% 
Cement 3 33%  67%   
Ceramics 3 33% 67%    
Accumulators 6  33% 67%   
 52 19% 25% 13% 38% 4% 
 
strongly (42 percent). Value chain clusters that show a relatively strong agreement 
with the statement include the Wood-, Appliances-, Engines- and Auto value chain 
clusters. Respondents from the Soap-, Ceramics-, Pharmaceuticals-, Textile- and 
Accumulators value chain clusters are generally in disagreement with the statement. 
In the case of the Pharmaceuticals- and Accumulators value chain clusters in 
particular, the response is significant, since both of the value chain groupings embark 
on research and development activities (Table 5.1) and are participants in knowledge 
intensive industries.  
 
The results contained in Table 5.7 reflect that the research and development 
activities of the majority of respondents (69 percent) generally remained the same. 
Significant increases in the research and development activities were recorded in the 
Accumulators- and Wood clusters, with more modest increases in the Soap-, 
Pharmaceuticals-, Engines- and Auto value chain clusters. 
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Table 5.7 Research and development expenditure pattern  
for the period 1998 – 2004 
   
 Cluster 
 
 
N 
 
Increased 
 
Remained Same 
 
Decreased 
Rubber 6  83% 17% 
Wood 5 60% 40%  
Soap 3 33% 67%  
Pharmaceuticals 4 25% 50% 25% 
Textile 5  100%  
MU Textiles 3  100%  
Appliances 2  100%  
Engines 4 25% 75%  
Auto 8 38% 63%  
Cement 3  100%  
Ceramics 3  100%  
Accumulators 6 83% 17%  
 52 27% 69% 4% 
 
Table 5.8 shows that almost half of the respondents (48 percent) increased their 
technical skills development activities in the period 1998 to 2004. Cluster groupings 
with the highest proportional number of respondents reflecting increased skills 
development for the period include Accumulators-, Engines-, Pharmaceuticals-, 
Rubber- and the Auto value chain clusters.  
 
Table 5.8 Technical skills development activities for the  
period 1998 – 2004: 
   
 Cluster 
 
 
N 
 
Increased 
 
Remained Same 
 
Decreased 
Rubber 6 67% 33%  
Wood 5 20% 80%  
Soap 3 33% 67%  
Pharmaceuticals 4 75% 25%  
Textile 5 40% 60%  
MU Textiles 3 33% 67%  
Appliances 2  100%  
Engines 4 75% 25%  
Auto 8 63% 38%  
Cement 3  100%  
Ceramics 3  100%  
Accumulators 6 83% 17%  
 52 48% 52%  
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5.3.2 Findings: Scope and nature of vertical cooperation 
 
Section two of the survey questionnaire sheet (See Annexure J) relates to the scope 
and nature of vertical cooperation in cluster value chains. The results are reflected in 
Tables 5.9 to 5.14.  
 
Table 5.9 Informal interaction with decision makers in  
supplying and receiving firms in the value chain 
   
 Cluster 
 
 
N 
 
Regularly 
 
Seldom 
 
Never 
Rubber 6 67% 33%  
Wood 5 20% 60% 20% 
Soap 3 100%   
Pharmaceuticals 4 100%   
Textile 5 40%  60% 
MU Textiles 3 67%  33% 
Appliances 2 100%   
Engines 4 100%   
Auto 8 63% 25% 13% 
Cement 3 67%  33% 
Ceramics 3 67% 33%  
Accumulators 6 100%   
 52 71% 15% 13% 
 
Seventy one percent of the respondents report regular informal interaction with 
decision makers in supplying or receiving firms (Table 5.9). Only 13 percent of the 
respondents never liaise with upstream and downstream value chain players, with 60 
percent of respondents from the Textile cluster indicating “Never”. Value chain 
clusters that record a strong commitment towards informal interactions along the 
vertical chain include Soap-, Pharmaceuticals-, Appliances-, Engines- and the 
Accumulators value chain clusters. 
 
Table 5.10 shows that the bulk of respondents (77 percent) have toured the facilities 
of supplying or receiving firms in the value chain. In only three of the value chain 
cluster groupings (Wood, Textile and Cement) have the majority of the respondents 
not toured the facilities of upstream or downstream value chain players.  
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Table 5.10 Vertical factory visits 
  
 Cluster 
 
 
N 
 
Yes 
 
No 
Rubber 6 100%  
Wood 5 40% 60% 
Soap 3 100%  
Pharmaceuticals 4 100%  
Textile 5 40% 60% 
MU Textiles 3 67% 33% 
Appliances 2 100%  
Engines 4 100%  
Auto 8 88% 13% 
Cement 3 33% 67% 
Ceramics 3 100%  
Accumulators 6 100%  
 52 77% 19% 
 
Table 5.11 Managers and technical staff cooperate with supplier  
and receiving firms in solving operational problems 
   
 Cluster 
 
 
N 
 
Regularly 
 
Seldom 
 
Never 
Rubber 6 67% 17% 17% 
Wood 5  60% 40% 
Soap 3 67%  33% 
Pharmaceuticals 4 75%  25% 
Textile 5 20%  80% 
MU Textiles 3 33%  67% 
Appliances 2 50%  50% 
Engines 4 100%   
Auto 8 50% 25% 25% 
Cement 3  33% 67% 
Ceramics 3 33% 33% 33% 
Accumulators 6 67%  33% 
 52 48% 15% 37% 
 
Table 5.11 is indicative of the level of vertical cooperation between members in a 
vertical value chain. It based on the assertion by Johansson (2005: 120)(See Section 
2.3.2.2) that by improving the abilities of supplier firms through vertical cooperation, 
dynamic benefits spill over to the customer firm.  Value chain clusters that show a 
strong inclination towards cooperation in solving operational problems include the 
Rubber-, Soap-, Pharmaceuticals-, Engines- and Accumulators clusters, while the 
Textile-, MU Textiles- and Cement clusters show the converse.  
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Table 5.12 Managers and technical staff cooperate with supplier  
and receiving firms in developing new products 
   
 Cluster 
 
 
N 
 
Regularly 
 
Seldom 
 
Never 
Rubber 6 17% 33% 50% 
Wood 5  60% 40% 
Soap 3  33% 67% 
Pharmaceuticals 4 25%  75% 
Textile 5   100% 
MU Textiles 3 33%  67% 
Appliances 2   100% 
Engines 4 100%   
Auto 8 38% 25% 38% 
Cement 3   100% 
Ceramics 3   100% 
Accumulators 6 50%  50% 
 52 27% 19% 54% 
 
From Table 5.12 it emerges that the respondents that are active in research and 
development activities (Table 5.1) also incorporate supplying and receiving firms in 
their product development endeavours. It is noticeable that although respondents 
from the Textile value chain cluster embark on research and development, they do 
not involve upstream or downstream value chain players in the process.  Cluster 
groupings that regularly involve supplier and receiving firms in product development 
include the Engines-, Auto- and Accumulators value chain clusters.  
 
Table 5.13 Cooperation with supplier and receiving  
firms 
  
 Cluster 
 
 
N 
 
Project Based 
 
Ongoing 
Rubber 6 17% 67% 
Wood 5 80% 20% 
Soap 3 67% 33% 
Pharmaceuticals 4  100% 
Textile 5  40% 
MU Textiles 3  67% 
Appliances 2  50% 
Engines 4 25% 75% 
Auto 8 38% 62% 
Cement 3 33% 33% 
Ceramics 3 67% 33% 
Accumulators 6 17% 83% 
 52 33% 54% 
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The responses recorded in Table 5.13 stem from the notion put forward by Brown 
and Duguid (2000: 143) (See Section 2.3.2.2) that on-going cooperation between 
value chain players facilitates the flow of ideas and knowledge across the 
organisations and allows for “highly productive and creative work to be developed 
collaboratively”.  According to Table 5.13, 54 percent of the respondents embark on 
ongoing relations, with respondents from the Pharmaceuticals-, Accumulators-, 
Engines-, Rubber- and Auto value chain groupings most involved in ongoing 
relationship with supplying and receiving firms. 
 
According to Table 5.14, 60 percent of the respondents indicated no change in their 
relationships with their supplying or buying firms, while four percent of the 
respondents indicated a decrease in the relationship. Of the cluster groupings that 
showed an intensification of the relationships, the Engines-, Accumulators-, Auto- 
and Pharmaceutical- value chain clusters reflect the most improvement.  
 
Table 5.14 Cooperation with supplier and receiving  
firms for the period 1998 – 2004 
   
 Cluster 
 
 
N 
 
Increased 
 
Remained Same 
 
Decreased 
Rubber 6 33% 50% 17% 
Wood 5  100%  
Soap 3 33% 67%  
Pharmaceuticals 4 50% 50%  
Textile 5 20% 80%  
MU Textiles 3 33% 33% 33% 
Appliances 2  100%  
Engines 4 75% 25%  
Auto 8 50% 50%  
Cement 3 33% 67%  
Ceramics 3  100%  
Accumulators 6 67% 33%  
Total 52 37% 60% 4% 
 
5.3.3 Findings: Scope And Nature Of Horizontal Cooperation 
 
Section three of the survey questionnaire sheet (See Annexure J) relates to the 
scope and nature of horizontal cooperation in cluster value chains. The results are 
reflected in Tables 5.15 to 5.19.  
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From Table 5.15 it appears as if interaction with competing firms are the exception 
rather than the rule, with only respondents from the Auto value chain cluster showing 
an inclination (50 percent) towards regular informal interaction with managers and 
technical staff of competing firms. Respondents from the various value chain clusters 
that do interact informally with competing firms seem to do so on an ad hoc basis.  
 
Table 5.15 Managers and technical staff interact informally  
with decision makers in competing firms 
   
 Cluster 
 
 
N 
 
Regularly 
 
Seldom 
 
Never 
Rubber 6 17% 50% 33% 
Wood 5  60% 40% 
Soap 3   100% 
Pharmaceuticals 4 25% 25% 50% 
Textile 5 20% 20% 60% 
MU Textiles 3 33%  67% 
Appliances 2   100% 
Engines 4  25% 75% 
Auto 8 50% 38% 13% 
Cement 3  67% 33% 
Ceramics 3 33%  67% 
Accumulators 6 17% 17% 67% 
 52 19% 29% 48% 
 
Table 5.16 Your firm invests in joint projects with competing  
firms in your value chain 
   
 Cluster 
 
 
N 
 
Regularly 
 
Seldom 
 
Never 
Rubber 6 17% 33% 50% 
Wood 5  40% 60% 
Soap 3   100% 
Pharmaceuticals 4 25% 25% 50% 
Textile 5 20%  80% 
MU Textiles 3   67% 
Appliances 2   100% 
Engines 4 25%  75% 
Auto 8 13% 50% 38% 
Cement 3  33% 67% 
Ceramics 3 33%  67% 
Accumulators 6  17% 83% 
 52 12% 21% 65% 
 
The majority of the respondents (65 percent) never invest in joint projects with 
competing firms (Table 5.16). The value chain clusters that show an inclination 
towards participation in joint projects either on a regular or occasional basis are the 
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Wood- (40 percent “Seldom”), Pharmaceuticals- (50 percent “Regularly” and 
“Seldom” combined) and the Auto clusters with 63 percent of the respondents 
indicating “Regularly” or “Seldom”. 
 
Table 5.17 Managers and technical staff work jointly with decision  
makers in competing firms on the listed projects: 
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Rubber 6 17%  33%   33% 33% 
Wood 5      20% 40% 
Soap 3        
Pharmaceuticals 4 25%  25%     
Textile 5  20%      
MU Textiles 3        
Appliances 2        
Engines 4       25% 
Auto 8 13% 13% 50% 25% 25% 25% 63% 
Cement 3 33%  33%    33% 
Ceramics 3  33%     33% 
Accumulators 6       33% 
 52 8% 6% 15% 4% 4% 10% 27% 
 
According to Table 5.17, joint projects most common amongst competing firms 
are Membership of Industry Associations (27 percent), Logistics (15 percent) and 
Training and Development (10 percent). It is significant that the Auto value chain 
cluster shows linkages with competing firms across all the cooperation alternatives.   
 
Table 5.18 shows that relationships amongst competing firms are of an ad hoc nature 
and that only 15 percent of the respondents embark on ongoing longer term 
collaboration with competing firms.  
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Table 5.18 Cooperation with competing firms on a  
horizontal level is: 
  
 Cluster 
 
 
N 
 
Project Based 
 
Ongoing 
Rubber 6 33% 17% 
Wood 5 40%  
Soap 3   
Pharmaceuticals 4  50% 
Textile 5  20% 
MU Textiles 3   
Appliances 2   
Engines 4 25%  
Auto 8 25% 38% 
Cement 3 33%  
Ceramics 3  33% 
Accumulators 6 17%  
 52 17% 15% 
 
Table 5.19 Cooperation with competing firms on a horizontal  
level for the period 1998 – 2004: 
   
 Cluster 
 
 
N 
 
Increased 
 
Remained Same 
 
Decreased 
Rubber 6 17% 67% 17% 
Wood 5 40% 60%  
Soap 3  100%  
Pharmaceuticals 4 25% 25% 50% 
Textile 5  100%  
MU Textiles 3  100%  
Appliances 2  100%  
Engines 4  100%  
Auto 8 50% 38% 13% 
Cement 3 33% 67%  
Ceramics 3  100%  
Accumulators 6  100%  
 52 17% 75% 8% 
 
For seventy five percent of the respondents cooperation with competing firms 
remained the same for the period 1999 to 2004 (Table 5.19). The Pharmaceuticals 
value chain recorded a significant decrease in the levels of cooperation, while the 
Auto- and Wood value chain cluster groupings recorded substantial increases.   
 
5.3.4 Findings: Perceived impact Of The Institutional Framework  
 
Section four of the survey questionnaire sheet (Annexure J) ascertains the perceived 
impact of the institutional framework conditions on the industry. The results are 
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reflected in Tables 5.20 to 5.29. A brief discussion of the data is provided 
immediately following the respective Tables. 
 
Table 5.20 Public authorities are positively orientated towards supporting your  
specific value chain needs  
  
 Cluster 
 
 
N 
 
Strongly 
Disagree 
 
 
Disagree 
 
Neutral 
 
Agree 
 
Strongly 
Agree 
Rubber 6 33%   67%  
Wood 5  60% 20% 20%  
Soap 3  67%  33%  
Pharmaceuticals 4  75%  25%  
Textile 5 20% 80%    
MU Textiles 3  67%  33%  
Appliances 2 100%     
Engines 4 25% 25%  25% 25% 
Auto 8  25%  75%  
Cement 3  67%   33% 
Ceramics 3 67% 33%    
Accumulators 6 33% 50% 17%   
 52 19% 44% 4% 29% 4% 
 
Of the twelve value chain clusters under consideration, respondents from only three, 
namely Auto, Rubber and Engines show a 50 percent or higher rate of agreement 
with the statement (Table 5.20). The positive responses by the latter two value chain 
clusters may be derived from spillovers through their indirect linkages with the Auto 
value chain cluster. Sixty three percent of all the respondents disagree with the 
statement that the public authorities are positively oriented towards their value chain 
needs.   
 
Enright and Ffowcs-Williams (2000: 15) (See Section 2.3.2.3) have shown that in 
globally successful cluster based development initiatives, infrastructure investment 
becomes more focused on the specific needs of the cluster. Table 5.21 however, 
reflects that the predominant perception amongst the respondents in this study is that 
the public authorities are not focused on their specific value chain needs. The Auto 
value chain cluster is the only one to defy the trend with 50 percent of its respondents 
agreeing with the statement.  
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Table 5.21 Public authorities provide infrastructure focused on the specific needs  
of your value chain 
  
 Cluster 
 
 
N 
 
Strongly 
Disagree 
 
 
Disagree 
 
Neutral 
 
Agree 
 
Strongly 
Agree 
Rubber 6 17% 50%  33%  
Wood 5  80%  20%  
Soap 3  100%    
Pharmaceuticals 4  100%    
Textile 5 20% 60% 20%   
MU Textiles 3  100%    
Appliances 2 100%     
Engines 4 25% 50%  25%  
Auto 8  50%  50%  
Cement 3  67%   33% 
Ceramics 3 67% 33%    
Accumulators 6 33% 50%  17%  
 52 17% 62% 2% 17% 2% 
 
Table 5.22 Government procurement policies stimulate innovation in  
your value chain  
  
 Cluster 
 
 
N 
 
Strongly 
Disagree 
 
 
Disagree 
 
Neutral 
 
Agree 
 
Strongly 
Agree 
Rubber 6 17% 67% 17%   
Wood 5  100%    
Soap 3  100%    
Pharmaceuticals 4  50%  50%  
Textile 5 20% 60% 20%   
MU Textiles 3  100%    
Appliances 2 100%     
Engines 4  75%  25%  
Auto 8 13% 88%    
Cement 3  100%    
Ceramics 3 67% 33%    
Accumulators 6 33% 67%    
 52 17% 73% 4% 6% 0% 
 
The responses in Table 5.22 are based on Porter’s (1990: 645) (See Section 2.3.2.3) 
assertion that demand-side instruments such as public procurement policies can be 
effective instruments to stimulate growth, innovation and cooperation. The results 
show that 90 percent of the respondents do not agree with the statement and that 
only the Pharmaceuticals- (50 percent) and Engines (25 percent) value chain cluster 
respondents feel that government procurement policies stimulate innovation in their 
respective value chains.  
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Table 5.23 Public authorities provide incentives to stimulate joint  
research activities between value chain members 
  
 Cluster 
 
 
N 
 
Strongly 
Disagree 
 
 
Disagree 
 
Neutral 
 
Agree 
 
Strongly 
Agree 
Rubber 6 17% 83%    
Wood 5  100%    
Soap 3  100%    
Pharmaceuticals 4  100%    
Textile 5 20% 80%    
MU Textiles 3  100%    
Appliances 2 100%     
Engines 4  100%    
Auto 8 13% 75%  13%  
Cement 3 33% 67%    
Ceramics 3 67% 33%    
Accumulators 6 33% 67%    
 52 19% 79%  2% 0% 
 
With 98 percent of the respondents disagreeing with the statement (Table 5.23), it is 
a strong indication that the public authorities do not provide incentives to stimulate 
joint research activities between value chain cluster members. These results may be 
related to the relatively low levels of research and development activity amongst the 
value chain cluster members as shown in Table 5.1.  
 
Table 5.24 Public authorities support the commercialisation of innovative  
products through the provision of access to risk finance  
  
 Cluster 
 
 
N 
 
Strongly 
Disagree 
 
 
Disagree 
 
Neutral 
 
Agree 
 
Strongly 
Agree 
Rubber 6  67% 17% 17%  
Wood 5  40% 20% 40%  
Soap 3  67%  33%  
Pharmaceuticals 4  75%  25%  
Textile 5 20% 60% 20%   
MU Textiles 3  100%    
Appliances 2 100%     
Engines 4  100%    
Auto 8  100%    
Cement 3  67%  33%  
Ceramics 3 67% 33%    
Accumulators 6 33% 50%  17%  
 52 13% 67% 6% 13% 0% 
 
The results reflected in Table 5.24 must be viewed against the backdrop of the public 
support in the development of a larger and more effective venture capital market 
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which underpinned the substantial growth in new technology-based start-up firm 
formation from 2000 to 2005 (Houghton, Sheehan & Johnston, 2002: 21) (See 
Section 2.3.2.3).  Only thirteen percent of the respondents of this survey agree that 
the public authorities support the commercialisation of innovative products through 
the provision of access to risk finance.  The value chain cluster with the highest 
number of respondents in agreement is the Wood cluster (40 percent).  
 
Table 5.25 Government measures are in place to address the  
advanced skills requirements of your industry 
  
 Cluster 
 
 
N 
 
Strongly 
Disagree 
 
 
Disagree 
 
Neutral 
 
Agree 
 
Strongly 
Agree 
Rubber 6  67%  33%  
Wood 5  80%  20%  
Soap 3  100%    
Pharmaceuticals 4  100%    
Textile 5 20% 80%    
MU Textiles 3  67% 33%   
Appliances 2 100%     
Engines 4  100%    
Auto 8  100%    
Cement 3  100%    
Ceramics 3 67% 33%    
Accumulators 6 33% 50%  17%  
 52 13% 77% 2% 8% 0% 
 
A mere eight percent of the respondents are in agreement with the statement that 
government measures are in place to address the advanced skills requirements of 
their respective value chain clusters (Table 5.25). Reflecting back to Table 5.5, these 
results may be indicative that value chain clusters are more reliant on their own 
endeavours than those of public authorities in addressing their advanced skills 
needs.   
 
Table 5.26 shows that 86 percent of the respondents do not agree that Public 
agencies have played a meaningful role in marketing the value chain activities 
internationally. This is in contrast to the findings of Solvell et. al. (2003: 52) (See 
Section 2.3.2.3) who have shown empirically that publicly driven cluster brand 
building significantly influences cluster competitiveness and growth performance of 
cluster regions.  
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Table 5.26 Public agencies have played a meaningful role in  
marketing the value chain activities internationally. 
  
 Cluster 
 
 
N 
 
Strongly 
Disagree 
 
 
Disagree 
 
Neutral 
 
Agree 
 
Strongly 
Agree 
Rubber 6 17% 67%  17%  
Wood 5  100%    
Soap 3  100%    
Pharmaceuticals 4  75% 25%   
Textile 5  80% 20%   
MU Textiles 3  67%  33%  
Appliances 2 100%     
Engines 4  75%  25%  
Auto 8  88% 13%   
Cement 3 33% 33%  33%  
Ceramics 3 67% 33%    
Accumulators 6 33% 67%    
 52 15% 71% 6% 8% 0% 
 
Table 5.27 Public agencies are in place to provide value chain  
members with strategic market information. 
  
 Cluster 
 
 
N 
 
Strongly 
Disagree 
 
 
Disagree 
 
Neutral 
 
Agree 
 
Strongly 
Agree 
Rubber 6 17% 67%  17%  
Wood 5  100%    
Soap 3  100%    
Pharmaceuticals 4  75% 25%   
Textile 5 20% 80%    
MU Textiles 3  67%  33%  
Appliances 2 100%     
Engines 4  75%  25%  
Auto 8  88% 13%   
Cement 3  67%  33%  
Ceramics 3 67% 33%    
Accumulators 6 33% 67%    
 52 15% 73% 4% 8% 0% 
 
According to Table 5.27 eight percent of the respondents agree that Public agencies 
are in place to provide value chain members with strategic market information. The 
overall rejection rate of this statement by 88 percent of the respondents must be 
viewed with circumspect against the findings of Nadvi (1995: 18) (See Section 
2.3.2.3) who has demonstrated that policy makers can expand the depth and range 
of the cluster activities through information gathering and information sharing 
structures that provide information pertaining to markets, technology, competitors, 
new suppliers and potential international collaborators.   
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Table 5.28 Your firm belongs to an  
industry association. 
  
 Cluster 
 
 
N 
 
Yes 
 
No 
Rubber 6 100%  
Wood 5 80% 20% 
Soap 3 100%  
Pharmaceuticals 4 75% 25% 
Textile 5 80% 20% 
MU Textiles 3 67% 33% 
Appliances 2 100%  
Engines 4 75% 25% 
Auto 8 75% 25% 
Cement 3 33% 67% 
Ceramics 3 100%  
Accumulators 6 50% 50% 
 52 77% 23% 
 
Table 5.28 shows that the majority (77 percent) of the respondents belong to an 
industry or cluster association. The Cement value chain cluster is the only one of the 
twelve cluster groupings under consideration where the majority of respondents have 
indicated that they do not belong to an industry or cluster association.   
 
Table 5.29 The industry association  
lobbies effectively. 
  
 Cluster 
 
 
N 
 
Yes 
 
No 
Rubber 6 17% 83% 
Wood 5 80% 20% 
Soap 3  100% 
Pharmaceuticals 4 25% 50% 
Textile 5 20% 60% 
MU Textiles 3  100% 
Appliances 2  100% 
Engines 4 75% 25% 
Auto 8 75% 25% 
Cement 3  100% 
Ceramics 3 67% 33% 
Accumulators 6 33% 33% 
 52 38% 54% 
 
The majority of respondents in only four (Wood, Engines, Auto and Ceramics) of the 
twelve value chain clusters indicated that their respective industry/cluster association 
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effectively lobbies with public authorities to promote the interest of the 
industry/cluster (Table 5.29).  
 
5.3.5 Findings: Respondent Biographic Details  
 
Section five of the survey questionnaire sheet (Annexure J) records structural data of 
the respondent firms. The results are reflected in Tables 5.30 to 5.32.  
 
Table 5.30 Number of employees 
  
 Cluster 
 
 
N 
 
<100 
 
101 - 200 
 
201 - 500 
 
501 - 1000 
 
> 1000 
Rubber 6  33% 17%  50% 
Wood 5 20%  20% 40% 20% 
Soap 3 67%  33%   
Pharmaceuticals 4 25% 25%  25% 25% 
Textile 5 20% 20% 40%  20% 
MU Textiles 3 67%  33%   
Appliances 2  50% 50%   
Engines 4 50%  25% 25%  
Auto 8 25% 13% 25%  38% 
Cement 3 67% 33% 0%   
Ceramics 3 100%     
Accumulators 6   83% 17%  
 52 31% 13% 29% 10% 17% 
 
Table 5.30 reflects that the majority (73 percent) of the respondents employ 500 or 
less employees, with only four value chain clusters recording the presence of firms 
with employment levels exceeding 1000. Most noticeable in the latter category is the 
presence of 50 percent of the respondents from the Rubber value chain cluster.  
 
Table 5.31 shows that the majority of the respondent firms (69 percent) are 
registered in South Africa, with the Rubber- and Soap value chain clusters recording 
the highest percentage in foreign ownership. 
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Table 5.31 Nationality of firm 
  
 Cluster 
 
 
N 
 
SA 
 
Non-SA 
Rubber 6 33% 67% 
Wood 5 60% 40% 
Soap 3 33% 67% 
Pharmaceuticals 4 75% 25% 
Textile 5 60% 40% 
MU Textiles 3 100%  
Appliances 2 100%  
Engines 4 75% 25% 
Auto 8 63% 38% 
Cement 3 100%  
Ceramics 3 100%  
Accumulators 6 83% 17% 
 52 69% 31% 
 
From Table 5.32 it transpires that 25 percent of the respondents invest in orginal 
R&D activities, with the Accumulators- and Pharmaceuticals value chain clusters 
recording the highest representations of 67 percent and 50 percent respectively.   
 
Table 5.32 Nature of R&D 
   
 Cluster 
 
 
N 
No 
R&D 
Product 
Adoption 
Original 
R&D 
Rubber 6 67% 17% 17% 
Wood 5 60%  40% 
Soap 3 67% 33%  
Pharmaceuticals 4 50%  50% 
Textile 5 60% 20% 20% 
MU Textiles 3 67% 33%  
Appliances 2 100%   
Engines 4  75% 25% 
Auto 8 38% 38% 25% 
Cement 3 100%   
Ceramics 3 100%   
Accumulators 6 33%  67% 
 52 56% 19% 25% 
 
Reflecting back to Table 5.31, both the Accumulators- and Pharmaceuticals value 
chain clusters record a strong South African presence.   
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5.4 RESULTS: CROSS TABULATIONS SURVEY DATA 
 
As part of the exploratory data analysis, the following pairs of variables, extracted 
from the responses of the structured interviews, recorded significant relationships as 
depicted in Tables 5.33 to 5.51.   
 
Table 5.33 reflects a significant positive relationship between the level of R&D 
performed and the level of linkages with the local university. This result implies that 
the greater the relative expenditure on R&D, the greater the proclivity of firms in the 
Eastern Cape Province to form linkages with the local university. It affirms the 
assertion of Cohen and Levinthal (1989: 569) that increased levels of R&D 
expenditure raises the firm’s absorptive capacity and ability to assimilate and exploit 
knowledge that stems from university research (See Section 2.3.2.1). A glance at 
Tables 5.1 and 5.2 shows that Pharmaceutical-, Auto- and Accumulators value chain 
clusters record relatively high R&D and linkages with the local university.  
 
Table 5.33 Cross tabulations: Firms level R&D  
and linkage with local university 
Summary Frequency Table
Table: Q1n(3) x Q2(3)
Q1n Q2
Always
Q2
Seldom
Q2
Never
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Zero 2 5 23 30
6.67% 16.67% 76.67%
<1% annual t/o 6 3 4 13
46.15% 23.08% 30.77%
1%+ annual t/o 2 4 3 9
22.22% 44.44% 33.33%
All Grps 10 12 30 52  
Spearman Rank Coefficient: 0.4333          p <  .0500 
 
The output reflected in Table 5.34 shows a significant positive relationship between 
the level of R&D performed and the extent of skills development at firm level. Firms 
with higher relative R&D expenditure embark on relatively greater investments into 
skills development, which is congruent with the findings of Caniels and Romijn (2001: 
29) and Woodward (2004:7) that knowledge diffusion between research institutions 
and industry is dependent on the level of capacity building efforts by individual firms 
 135 
(See Section 2.3.2.1).  As the case in Table 5.33, the Pharmaceutical-, Auto- and 
Accumulators value chain clusters record the highest levels of skills development 
amongst the various cluster groupings. Another value chain cluster with significant 
skills development related investments is the Wood value chain cluster, which also 
invests actively in R&D, albeit at a lesser level than the former clusters.  
 
Table 5.34 Cross tabulations: Firms level R&D linkage  
with firm level skills development 
Summary Frequency Table
Table: Q1n(3) x Q5(3)
Q1n Q5
Always
Q5
Seldom
Q5
Never
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Zero 7 9 14 30
23.33% 30.00% 46.67%
<1% annual t/o 9 3 1 13
69.23% 23.08% 7.69%
1%+ annual t/o 9 0 0 9
100.00% 0.00% 0.00%
All Grps 25 12 15 52  
Spearman Rank Coefficient: 0.6084          p <  .0500 
 
Table 5.35 Cross tabulations: Firms level R&D  
and belief that MNEs stimulate innovation 
 
Summary Frequency Table 
Table: Q1n(3) x Q6n(3)
Q1n Q6n
Disagree
Q6n
Neutral
Q6n
Agree
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Zero 17 3 10 30
56.67% 10.00% 33.33%
<1% annual t/o 3 0 10 13
23.08% 0.00% 76.92%
1%+ annual t/o 1 2 6 9
11.11% 22.22% 66.67%
All Grps 21 5 26 52  
Spearman Rank Coefficient: 0.3400         p <  .0500 
 
The positive correlation between firm level R&D and linkages with MNEs reflected in 
Table 5.35 reiterates the assertion of the European Commission (2003: 31) that 
linkages with MNEs encourage the spread of knowledge and technology to locally 
confined firms with a sufficient level of absorptive capacity.  
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Table 5.36, reflecting a correlation coefficient of 0.3997 affirms the findings from 
previous studies that new knowledge creation is significantly correlated with the 
presence of vertical linkages (See Section 2.3.2.2). Clusters groupings that record 
the highest levels of vertical cooperation are the Engines-, Auto- and Accumulators 
value chain clusters. 
 
Table 5.36 Cross tabulations: Firms level R&D linkage  
with vertical cooperation 
Summary Frequency Table
Table: Q1(6) x Q12(3)
Q1 Q12
Regularly
Q12
Seldom
Q12
Never
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Zero 4 3 23 30
13.33% 10.00% 76.67%
<1% annual t/o 5 3 5 13
38.46% 23.08% 38.46%
1% - 2% annual t/o 1 0 3 4
25.00% 0.00% 75.00%
2% - 3% annual t/o 0 1 0 1
0.00% 100.00% 0.00%
3% - 4% annual t/o 1 1 0 2
50.00% 50.00% 0.00%
>4% annual t/o 2 0 0 2
100.00% 0.00% 0.00%
All Grps 13 8 31 52  
Spearman Rank Coefficient: 0.3997          p <  .0500 
 
Table 5.37 underscores the findings depicted in Table 5.34 in the sense that firms 
linked with the local universities generally require a level of cognitive capacity to 
assimilate and exploit university research (See Section 2.3.2.1).  
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Table 5.37 Cross tabulations: Linkage local university  
and skills development 
Summary Frequency Table
Table: Q2(3) x Q5(3)
Q2 Q5
Always
Q5
Seldom
Q5
Never
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Always 7 3 0 10
70.00% 30.00% 0.00%
Seldom 8 1 3 12
66.67% 8.33% 25.00%
Never 10 8 12 30
33.33% 26.67% 40.00%
All Grps 25 12 15 52  
Spearman Rank Coefficient: 0.3686          p <  .0500 
 
Table 5.38 Cross tabulations: Linkage local  
university and firm size 
Summary Frequency Table
Table: Q31n(3) x Q2(3)
Q31n Q2
Always
Q2
Seldom
Q2
Never
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
<=200 2 5 17 24
8.33% 20.83% 70.83%
201-500 3 4 7 14
21.43% 28.57% 50.00%
501+ 5 3 6 14
35.71% 21.43% 42.86%
All Grps 10 12 30 52  
Spearman Rank Coefficient: 0.2868          p <  .0500 
 
From Table 5.38 it is evident that the larger the firm, the greater the proclivity to foster 
linkages with the local university. This affirms the European Commission’s findings 
(2002: 53), (See Section 2.3.2.4), that SMEs generally fail to establish linkages with 
knowledge institutions.  
 
Table 5.39 shows a significant positive relationship between the level of skills 
development and the belief that MNE’s stimulate the innovative ability of local value 
chains. Referring back to Table 5.35, firms that have invested sufficient efforts to 
raise their skills and subsequent absorptive capacity share a positive belief about the 
role of MNE’s in knowledge creation in the value chain.  
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Table 5.39 Cross tabulations: Firm level skills development   
and belief that MNE’s stimulate innovation 
Summary Frequency Table 
Table: Q6n(3) x Q5(3)
Q6n Q5
Always
Q5
Seldom
Q5
Never
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Disagree 4 7 10 21
19.05% 33.33% 47.62%
Neutral 2 1 2 5
40.00% 20.00% 40.00%
Agree 19 4 3 26
73.08% 15.38% 11.54%
All Grps 25 12 15 52  
Spearman Rank Coefficient: 0.4171          p <  .0500 
 
Table 5.40 Cross tabulations: Firms level skills  
development  with vertical linkages  
Summary Frequency Table
Table: Q5(3) x Q12(3)
Q5 Q12
Regularly
Q12
Seldom
Q12
Never
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Always 10 4 11 25
40.00% 16.00% 44.00%
Seldom 2 3 7 12
16.67% 25.00% 58.33%
Never 1 1 13 15
6.67% 6.67% 86.67%
All Grps 13 8 31 52  
Spearman Rank Coefficient: 0.3789          p <  .0500 
 
The positive correlation recorded in Table 5.40 indicates that respondents that invest 
in skills development display a greater proclivity to foster forward and backward 
linkages with supplying and buying industries.  
 
Table 5.41 shows that firm level skills development has a positive correlation with the 
level of horizontal linkages. Value chain clusters that display a higher propensity to 
invest in skills development therefore have a higher proclivity to invest in vertical 
(Table 5.40) and horizontal linkages (Table 5.41).  
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Table 5.41 Cross tabulations: Firms level skills  
development with horizontal linkages  
Summary Frequency Table
Table: Q5(3) x Q15(3)
Q5 Q15
Regularly
Q15
Seldom
Q15
Never
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Always 8 9 8 25
32.00% 36.00% 32.00%
Seldom 1 4 7 12
8.33% 33.33% 58.33%
Never 1 3 11 15
6.67% 20.00% 73.33%
All Grps 10 16 26 52  
Spearman Rank Coefficient: 0.3874          p <  .0500 
 
Table 5.42 Cross tabulations: Firm level skills development   
and firm size 
Summary Frequency Table
Table: Q31n(3) x Q5(3)
Q31n Q5
Always
Q5
Seldom
Q5
Never
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
<=200 5 6 13 24
20.83% 25.00% 54.17%
201-500 8 4 2 14
57.14% 28.57% 14.29%
501+ 12 2 0 14
85.71% 14.29% 0.00%
All Grps 25 12 15 52  
Spearman Rank Coefficient: 0.5956          p <  .0500 
 
Table 5.42 shows that larger firms have a significantly greater propensity to invest in 
skills development as opposed to their smaller counterparts. These findings confirm 
the assertion by Houghton, Sheenan and Johnston (2002: 20) and the European 
Commission (Undated: 16) that SMEs generally neglect higher skills development 
(See Section 2.3.2.4).  
  
Table 5.43 reflects a significantly positive relationship between firm size and the 
belief that MNEs stimulate innovation in the value chain. These findings show that 
SMEs in the Eastern Cape Province generally do not share the sentiments of their 
larger counterparts towards the benefits offered by the presence of MNEs locally.  
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Table 5.43 Cross tabulations: Belief that MNEs   
stimulate innovation and firm size 
Summary Frequency Table
Table: Q6n(3) x Q31n(3)
Q6n Q31n
<=200
Q31n
201-500
Q31n
501+
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Disagree 17 3 1 21
80.95% 14.29% 4.76%
Neutral 2 2 1 5
40.00% 40.00% 20.00%
Agree 5 9 12 26
19.23% 34.62% 46.15%
All Grps 24 14 14 52  
Spearman Rank Coefficient: 0.5069          p <  .0500 
 
Table 5.44 Cross tabulations: Vertical linkages and 
perceived benefits of public assistance 
Summary Frequency Table
Table: Q20n(3) x Q12(3)
Q20n Q12
Regularly
Q12
Seldom
Q12
Never
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Disagree 6 2 25 33
18.18% 6.06% 75.76%
Neutral 1 1 0 2
50.00% 50.00% 0.00%
Agree 6 5 6 17
35.29% 29.41% 35.29%
All Grps 13 8 31 52  
Spearman Rank Coefficient: 0.3665          p <  .0500 
 
From Table 5.44 it is evident that firms that cooperate on a vertical level perceive 
assistance from public authorities to be positive. This conclusion is also substantiated 
and supported by Table 5.12, which evidences that the Engines-, Auto- and 
Accumulators value chain clusters regularly involve supplying and receiving firms in 
their new product development endeavours, while Table 5.20 shows a positive 
perception of public assistance by the former two value chain cluster respondents.   
 
The positive correlation between vertical linkages and the levels of satisfaction with 
the respective industry association (Table 5.45) indicates that industry associations 
are generally perceived to be effective by respondents that cooperate on a vertical 
level.  
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Table 5.45 Cross tabulations: Vertical linkages 
and satisfaction with industry association 
Summary Frequency Table
Table: Q12(3) x Q29(2)
Q12 Q29
Effective
Q29
Not effective
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Regularly 9 4 13
69.23% 30.77%
Seldom 4 4 8
50.00% 50.00%
Never 8 23 31
25.81% 74.19%
All Grps 21 31 52  
Spearman Rank Coefficient: 0.3797          p <  .0500 
 
Table 5.46 Cross tabulations: Vertical linkages 
and nature of R&D 
Summary Frequency Table
Table: Q12(3) x Q36(3)
Q12 Q36
1
Q36
2
Q36
3
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Regularly 3 5 5 13
23.08% 38.46% 38.46%
Seldom 3 2 3 8
37.50% 25.00% 37.50%
Never 23 3 5 31
74.19% 9.68% 16.13%
All Grps 29 10 13 52  
Spearman Rank Coefficient: 0.4201          p <  .0500 
 
Respondents that link with supplier- and user firms vertically display a significant 
proclivity (Table 5.46) to pursue original research and development. This correlation 
coefficient of 0.4201 is the highest achieved between vertical linkages and any of the 
other parameters, indicating the importance of vertical linkages in new knowledge 
creation. 
 
Table 5.47 reflects that firms that embark on joint projects with competing firms 
perceive public authorities to be supportive of their sector specific endeavours. These 
findings defy the report by Landabaso (2002: 6) that firms in less favoured regions 
display high levels of distrust towards the public sector policy initiatives aimed at 
stimulating enterprise cooperation for cluster development (See Section 2.3.2.4). 
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Cluster groupings that record a proclivity to cooperate on a horizontal level include 
the Rubber-, Wood-, Engines- and Auto value chain clusters (Table 5.16). 
 
Table 5.47 Cross tabulations: Horizontal linkages and 
perceived benefits of public assistance 
Summary Frequency Table
Table: Q20n(3) x Q16(3)
Q20n Q16
Regularly
Q16
Seldom
Q16
Never
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Disagree 3 2 28 33
9.09% 6.06% 84.85%
Neutral 0 1 1 2
0.00% 50.00% 50.00%
Agree 3 8 6 17
17.65% 47.06% 35.29%
All Grps 6 11 35 52  
Spearman Rank Coefficient: 0.4561          p <  .0500 
 
Table 5.48 Cross tabulations: Horizontal linkages 
and satisfaction with industry association 
Summary Frequency Table
Table: Q15(3) x Q29(2)
Q15 Q29
Effective
Q29
Not effective
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Regularly 7 3 10
70.00% 30.00%
Seldom 9 7 16
56.25% 43.75%
Never 5 21 26
19.23% 80.77%
All Grps 21 31 52  
Spearman Rank Coefficient: 0.4390          p <  .0500 
 
The correlation depicted in Table 5.48 shows that as the level of cooperation on a 
horizontal level increases, the level of satisfaction with the respective industry 
association changes in the same direction. These results align with the results 
depicted in Table 5.45, showing a positive correlation with firms that embark on 
vertical linkages and satisfaction with industry associations. This implies that the role 
of industry associations is perceived as being positive by firms that pursue both 
vertical and horizontal linkages. 
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The positive correlation between firm size and the willingness to establish informal 
linkages with competing firms depicted in Table 5.49 is in agreement with the 
observation of Altenburg and Meyer-Stamer (1999: 1697) that SMEs in LDCs 
generally fail to cooperate with local firms in the same sector. 
 
Table 5.49 Cross tabulations: Informal horizontal linkages   
and firm size 
Summary Frequency Table
Table: Q31n(3) x Q15(3)
Q31n Q15
Regularly
Q15
Seldom
Q15
Never
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
<=200 2 6 16 24
8.33% 25.00% 66.67%
201-500 2 3 9 14
14.29% 21.43% 64.29%
501+ 6 7 1 14
42.86% 50.00% 7.14%
All Grps 10 16 26 52  
Spearman Rank Coefficient: 0.4623          p <  .0500 
 
Table 5.50 Cross tabulations: Public assistance 
and satisfaction with industry association 
Summary Frequency Table
Table: Q20(5) x Q29(2)
Q20 Q29
Effective
Q29
Not effective
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Strongly disagree 3 6 9
33.33% 66.67%
Disagree 6 18 24
25.00% 75.00%
Neutral 2 0 2
100.00% 0.00%
Agree 9 6 15
60.00% 40.00%
Strongly agree 1 1 2
50.00% 50.00%
All Grps 21 31 52  
Spearman Rank Coefficient: 0.3270          p <  .0500 
 
Table 5.50 shows a significant and positive correlation between the levels of 
satisfaction with public assistance and the perceived ability of industry associations 
to effectively lobby for the interests of members. These results do not, however, 
indicate whether the activities of the industry association are the cause of satisfaction 
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with public assistance. Respondents in four of the twelve value chain clusters (Wood, 
Engines, Auto and Ceramics) expressed their satisfaction with the activities of their 
respective industry associations.  
 
Table 5.51 Cross tabulations: Public assistance 
and size of respondent firm 
Summary Frequency Table
Table: Q20(5) x Q31n(3)
Q20 Q31n
<=200
Q31n
201-500
Q31n
501+
Row
Totals
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Row Percent
Count
Strongly disagree 3 4 2 9
33.33% 44.44% 22.22%
Disagree 16 5 3 24
66.67% 20.83% 12.50%
Neutral 0 1 1 2
0.00% 50.00% 50.00%
Agree 3 4 8 15
20.00% 26.67% 53.33%
Strongly agree 2 0 0 2
100.00% 0.00% 0.00%
All Grps 24 14 14 52  
Spearman Rank Coefficient: 0.3462          p <  .0500 
 
Table 5.51 records a positive correlation between the size of respondent firms and 
the level of satisfaction with the perceived orientation of public authorities towards 
their sectoral needs, which indicates that SMEs generally feel neglected in terms of 
government driven assistance. 
 
5.5 RESULTS: CORRELATION ANALYSIS BETWEEN THE FOUR FACTOR CONDITIONS AND 
VALUE CHAIN CLUSTER PERFORMANCE 
 
The findings presented in Figures 5.1 to 5.5 depict the results of the bivariate 
correlation analysis between indicators of the four factor conditions, namely the 
knowledge framework, inter firm cooperation, the institutional framework and the size 
and scope of cluster firms and value chain cluster growth. Due to the small number of 
value chain clusters, the Cohen (1988) benchmark effect size parameters (See 
Section 4.2.3) is applied to reflect correlation coefficients in terms of their effect sizes. 
To reflect the overall position of the twelve value chain clusters in respect of the four 
factor conditions covered in the questionnaire sheet, indices, expressed as 
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percentages, are calculated for a number of selected questions in the questionnaire, 
based on the responses from the respondents from each value chain cluster.  
 
Questions two and four are combined to establish an index depicting the proclivity of 
value chain clusters to forge linkages with universities and private research 
institutions. Responses are enumerated by allocating a value of 2 if a response of 
“Always” is recorded for any of the two questions. If no “Always” response recorded, 
a value of 1 is assigned if a “Seldom” response recorded in any of the two questions. 
A response of “Never” to both questions shall accrue a value of 0.  Each 
questionnaire is assigned a value as outlined above, denoted by Xik, where i ranges 
from 1 to nk, and nk is the total number of questionnaires for value chain cluster k. 
The total is calculated for each cluster, denoted by ∑Xik and expressed as a 
percentage of the maximum possible value, which is (nk * 2) to reflect the index for 
cluster k as:  
 
k = 100 * ∑Xik / 2nk     (26) 
 
The measure of inter-firm linkages within value chain clusters was disaggregated into 
two measures, namely vertical- and horizontal linkages. As a measure of vertical 
linkages, questions eleven and twelve were combined, while question sixteen serves 
as indicator of horizontal linkages. Mimetic to the measure of linkages with 
knowledge generating institutions, a numerical value of 2 was allocated to a 
response of “Regular”, a value of 1 for “Seldom” and a value of 0 for “Never”, from 
which the index value is calculated for each value chain cluster.   
 
Question twenty serves as proxy for the perception of respondents of the support 
offered by public authorities in addressing their specific value chain needs. As in the 
previous examples a numerical value of 2 is assigned for “Strongly agree”, a value of 
1 for  “Agree”, a value of 0 for “Neutral”, a value of -1 for “Disagree” and a value of -2 
for “Strongly disagree”. 
 
To ascertain the impact of firm size, numerical values were assigned to responses to 
question 31 to reflect the following: 
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  A value of 50 for “<100” 
  A value of 150 for “101–200” 
  A value of 350 for “201–500” 
  A value of 750 for “501–1000” 
  A value of 1500 for “>1000” 
 
After each questionnaire was assigned a value described above, denoted by Xik, 
where i ranges from 1 to nk, and nk is the total number of questionnaires for cluster k, 
the average number of employees (Ek) was determined for each cluster as follows: 
 
Ek = ∑Xik / nk 
 
Figure 5.1 Results: Correlation between knowledge framework  
and total value chain cluster growth. 
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Spearman Rank Coefficient: 0.2327 
 
Figure 5.1 shows a weak effect size of 0.2327 in the correlation between the 
knowledge framework and value chain cluster growth. This result indicates that 
linkages with knowledge generating institutions in the Eastern Cape Province do, 
albeit to a relatively small extent, have an impact on value chain cluster growth, and 
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validates the assertion that cognitive enhancing institutions contribute to cluster 
growth (See Section 2.3.2.1). 
 
Figure 5.2 Results: Correlation between vertical linkages  
and total value chain cluster growth. 
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Spearman Rank Coefficient: 0.4096 
 
Figure 5.2 depicts a moderate effect size of 0.4096 between the level of vertical 
linkages and total cluster growth, signifying the importance of backward and forward 
linkages in nurturing regional growth.  
 
The results reflected in Figure 5.3 indicates that horizontal linkages constitute a 
moderate effect size of 0.175 which shows that linkages between competing firms 
contribute to cluster growth. These findings depicted in Figure 5.2 and 5.3 validate 
the assertion that inter firm linkages on both vertical- and horizontal levels stimulate 
cluster growth in the Eastern Cape Province (See Section 2.3.2.2).   
 
Figure 5.4 reflects a correlation coefficient of 0.04 which indicates no correlation 
between the institutional framework conditions and value chain cluster growth.  This 
finding invalidates the argument that the institutional framework conditions have a 
significant impact on value chain cluster growth in the Eastern Cape Province (See 
Section 2.3.2.3).   
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Figure 5.3 Results: Correlation between horizontal linkages  
and total value chain cluster growth. 
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Figure 5.4 Results: Correlation between the institutional  
framework and total value chain cluster growth. 
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The results depicted in Figure 5.5 show a correlation coefficient of 0.4816 between 
value chain cluster size and growth, which is the highest value recorded for the four 
factor conditions under consideration. These findings point to a moderate effect size 
and indicate that size matters in regional growth (See Section 2.3.2.4). Within the 
Eastern Cape Province, therefore, the larger the value chain cluster participants, the 
greater the impact on cluster growth.  
 
Figure 5.5 Results: Correlation between size  
and total value chain cluster growth. 
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Spearman Rank Coefficient: 0.4816 
 
5.6   SUMMARY 
 
This chapter explored the second primary research question and duly examined 
whether and to what extent the presence of the four factor conditions, namely the 
knowledge framework, inter firm cooperation, the institutional framework and the size 
and scope of cluster firms are relevant to value chain cluster growth in the Eastern 
Cape Province. The correlation analysis between the four factor conditions and 
cluster performance produced correlations that represent significant effect sizes.  
 
The presence of a knowledge framework and value chain cluster growth reflect a 
statistically positive relationship and alerts policy makers and business practitioners 
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to the significant role of knowledge generating institutions in the performance of 
manufacturing value chain clusters in the Eastern Cape Province.  
 
Vertical- and horizontal linkages both proved to be significant in stimulating value 
chain cluster performance, while the institutional framework conditions recorded no 
significant relationship with cluster growth performance, which shows that 
government measures in the Eastern Cape Province have little perceived bearing on 
value chain cluster performance. The remaining factor condition, namely the size and 
scope of cluster firms, recorded a positive effect size. These findings indicate that 
larger participants are more significant to manufacturing value chain cluster 
performance than smaller firms in the Eastern Cape Province.   
 
As part of the exploratory data analysis, cross tabulation between various pairs of 
variables revealed a number of significant relationships. The findings show that the 
level of R&D recorded significant and positive correlations with linkages to the local 
university, the perceptions about MNEs, and the level of skills development, which 
affirms the assertion that firms require a sufficient level of cognitive ability to absorb 
research generated by universities and knowledge spillovers from MNEs. Value 
chain cluster groupings that recorded prominent relative R&D investments include 
Pharmaceuticals, Engines, Auto and Accumulators.  
 
In terms of vertical linkages, significant positive correlations were recorded with 
investments in R&D, skills development and the level of cooperation with supplying 
and receiving firms in product development. The results also show that the deeper 
the level of vertical linkages, the higher the perceived benefit of public support, as 
well as the level of satisfaction with the activities of their respective industry 
associations. Value chain clusters that record the highest levels of cooperation in 
product development on a regular basis include the Engines, Auto and Accumulators 
value chain clusters.   
 
In terms of horizontal linkages, a significant positive correlation was detected with the 
level of skills development. The Auto-, followed by the Pharmaceutical, Rubber- and 
Wood value chain clusters record the highest proclivity to interact and invest in joint 
projects with competing firms. Mimetic to vertical linkages, horizontal linkages record 
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positive correlations with the perceived benefit of public support and satisfaction with 
activities of the respective industry associations. The generally low propensity of 
value chain cluster members to link horizontally may be influenced by the lack of 
competing firms in the region. Although the results have not affirmed a cause and 
effect relationship between vertical- and horizontal linkages and the level of 
satisfaction with public support measures, they do imply that a nurturing of inter-firm 
linkages may well facilitate a more positive perception towards the role and impact of 
public authorities in economic development. Policy makers should also take 
cognisance of the significance of industry associations in forging vertical- and 
horizontal linkages.   Two automotive related value chain clusters, namely the 
Engines- and the Auto clusters, show a significantly positive perception of public 
assistance to their respective value chain needs.   
 
The size of respondent firms recorded a number of significant relationships across 
the variables examined. Most noticeably, SMEs recorded negative correlations with 
inter alia university linkages, skills development, vertical- and horizontal cooperation, 
the perceived orientation of public authorities and the ability of industry associations 
to lobby and promote the interests of their members. Additionally, positive 
correlations were recorded with the perceived ability of industry associations to 
effectively lobby for the interests of members and firm size, with the latter indicating 
that SMEs are generally dissatisfied with the endeavours of industry associations. 
These results indicate that the conditions conducive to the flow of dynamic 
externalities are generally not favoured by SMEs in the Eastern Cape Province.  
 
While this chapter has addressed sub problem vii and affirmed the significance of a 
number of factor conditions on value chain cluster performance, it gives rise to the 
question as to whether industrial policy measures are in place to underpin and 
strengthen these factor conditions. This matter is the focus of the next chapter.   
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Chapter 6 
 
INDUSTRIAL CLUSTERS: POLICY IMPERATIVES  
 
6.1 INTRODUCTION 
 
In the wake of the findings of chapters four and five, this chapter reviews the impact 
of industrial policy interventions in the Eastern Cape Province in the context of value 
chain cluster structure (See Section 4.5) and the four factor conditions that play a 
facilitating role in the diffusion of dynamic externalities (See Section 5.5). This 
evaluation is justified by the express commitment of the South African government to 
employ cluster based industrial interventions in stimulating economic growth. The 
intent is not to seek out and suggest new industrial policy interventions, but merely to 
form a balanced judgement of the impact of current industrial policy in South Africa in 
creating an environment conducive to the flow of dynamic knowledge flows within a 
value chain cluster framework. 
 
Results from the structured interviews with respondents in the Eastern Cape 
Province (See Section 5.5) show significant correlations between cluster growth and 
three factor conditions, namely knowledge institutions, inter-firm cooperation and firm 
size.  Although no significant growth correlations were detected with the institutional 
environment, it has been included in the analysis on the balance of its role in the flow 
of dynamic externalities (See Sections 2.3.2.3 & 2.3.2.4). 
 
This chapter is structured in the following way. Section 6.2 firstly seeks to 
contextualise the role of government in stimulating industrialisation and economic 
development and then sets out to draw a distinction between industrial- and cluster 
policies. Section 6.3 depicts industrial policy in South Africa along the four factor 
conditions, while the final section evaluates policy interventions within the context of 
the Eastern Cape Province, followed by the conclusion.  
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6.2 CONTEXTUALISING CLUSTER POLICIES   
 
In the face of increasing globalisation under the World Trade Organisation (WTO) 
principles, two opposing schools of thought, represented by the neo-liberals and 
structuralists, predominate in terms of the role of government in stimulating 
industrialisation and economic development, particularly in developing nations.  
 
The neo-liberalists downplay the role of active government intervention and suggest 
that a strategy towards complete market liberalization realise the best results. Central 
to the neo-liberal argument is the formation of alliances, mutual dependencies and 
the exchange of information to stimulate and support regional economic development 
(Houghton, Sheehan & Johnston, 2002: 5). Under this approach, the primary role of 
government is to ensure a secure and stable macro economic environment, provide 
adequate investment in human capital and infrastructure and to allocate a leading 
role to private enterprises in an economy open to international product and -factor 
flows. This belief is founded on the premise that markets are more efficient than 
governments and that government intervention merely reduces welfare conditions in 
regions. Due to past failures that have emanated from unilateral state planning, 
import substitution and state ownership interventions, the neo-liberal approach has 
the backing of most industrialised countries and provides the economic basis for the 
rules governing the international trade environment under the WTO (Lall, 2003: 2).  
 
The structuralist view, on the other hand, holds that the positive role played by 
government through selective intervention, denoted in the success of a number of 
developing countries, is generally downplayed or ignored by the proponents of the 
neo-liberal approach (Stallings, 1998: 59). Kwon (1994: 643) is particularly critical of 
the World Bank’s neo-liberal stance and its failure to acknowledge the positive impact 
of government interventions in economic development. Experiences from both 
developed and developing economies dictate that market driven linkages are not 
sufficient to effect meaningful regional economic development and that state driven 
industrial policy measures are required to coordinate the evolution of organisations, 
institutions and systems supporting regional economic growth.  East-Asian and Latin-
American countries, for instance, were successful in generating positive externalities 
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that spilt over to other parts of their respective economies through targeted, 
government lead interventions. Industries that eventually become leading world 
exporters benefited from deliberate interventions the likes of reverse engineering, 
subsidies, import substitution and tariff barriers (Ayala & Gallagher, 2005: 12).   
 
A retrospective perspective, however, reveals market failures stemming from both 
neo-liberal and structuralist economic practices. It becomes evident that an 
intermediate approach is more prudent, since the market requires government to 
provide specific infrastructural inputs and institutional frameworks to secure 
sustainable growth, while private sector participants need to provide government with 
relevant, strategic market information to enable public authorities to use their 
enforcement powers effectively (Hausmann, Rodrik & Sabel, 2008: 4). Essentially, 
therefore, a complementary relationship should exist between government 
intervention and market forces, with the former reinforcing positive effects and 
counteracting negative allocative effects produced by the latter.     
 
6.2.1 Cluster Policies Defined 
 
Activities at the disposal of governments to redirect economic activity are termed 
industrial policies, which Chang (1994: 59) defines as “a certain class of interventions 
designed to correct specific cases of market failure”. Within this generally defined 
ambit of industrial policies, industrial interventions are depicted as reactionary 
measures to correct past and present market failures.  
 
Lall (1994: 65), on the other hand, in his definition of industrial policy, which 
encompasses “all actions directed at improving the long-term performance of the 
economy, beyond that permitted by free market forces”, adopts a more strategic 
perspective, with an emphasis on future performance. In a move away from the one-
size-fits-all approach, Lall (1994: 65) distinguishes between two elements in industrial 
policy namely functional- and selective interventions. Functional interventions aim to 
remedy past market failure without favouring any one activity over another. It 
represents general economic interventions aimed at influencing general 
macroeconomic matters. Selective interventions, on the other hand, are strategic 
interventions designed to favour individual activities or groups of activities in a static 
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or dynamic sense. Although Lall (1994) does not make specific mention of cluster 
policies, his distinction of selective interventions offers a mechanism for targeted 
policy measures typically favoured in clustering.  
 
Kuchiki (2005: 5), on the other hand, draws a clear distinction between industrial- and 
cluster policies, based on the geographic scope of the interventions.  Kushiki (2005) 
argues that the global trend towards decentralisation has been instrumental in 
bringing about a shift from industrial policy to cluster policies. He perceives industrial 
policies as national policy interventions aimed at improving the economic 
performance of the entire market, while cluster policies, conversely, have a strong 
regional development emphasis. Cluster policies, therefore, require a clear 
demarcation of the roles of regional governments in relation to industrial cluster 
policy formulation and implementation.  
 
Boekholt and Thuriaux (1999: ii), take the cluster policy framework favoured by 
Kuchiki (2005) a step further by highlighting the important role of public-private and 
inter-sectoral linkages at firm level. With individual firms and public organisations 
being the prime actors in cluster processes, the Boekholt and Thuriaux’s (1999) 
approach largely implies that cluster policies need to consistently facilitate joint 
activity and cooperation. This cooperation does not solely extend towards formulating 
the desired outcomes of the cluster policy process, but stresses the significance of 
joint activity in identifying the desired outcomes that will be to the mutual benefit of all 
the cluster players. As a point of departure, therefore, strategic collaboration between 
the private sector players and public authorities needs to be established first to serve 
as a participative forum that provides the platform for formulating cluster policy 
outcomes.  
 
6.2.2 Cluster policies applied 
 
In drawing a comparison between the application of cluster policies in regional 
economic development planning in the US (United States of America) and Europe, 
Landebaso (2002: 22) reports that the US cluster policy initiatives are predominantly 
private sector driven and are not incorporated into public policy efforts on a 
meaningful scale (Le Veen, 1998: 3). Over and above the application of traditional 
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regional policy tools, such as the provision of infrastructure and improving the 
business climate, the role of the US public sector in cluster development remains 
relatively muted.   
 
Contrary to the US approach, the public sector plays a deliberate and active role in 
the cluster development process in Europe (European Commission, 2001: 6).   
These findings are supported by an empirical study by Legrand and Chatries (1999: 
20), who report that state institutions play a determinant role in European cluster 
building processes as partners, infrastructure providers or financiers. The European 
approach has a broader scope than that of the US and places a strong emphasis on 
innovation. It explicitly seeks public policy efficiency through the nurturing of public-
private partnerships in promoting regional competitiveness (Landabaso, 2002: 23). 
Cluster development policies are shifting from cost cutting (subsidies and tax 
concessions) to promoting innovation and upgrading through global partnerships 
(Solvell, Lindqvist & Ketels, 2003: 17). Since innovation is characterised as a function 
of regional economic systems rather than the product of a specific firm (Raines, 
2001: 7), European cluster policies target inter-sectoral networks on the principle that 
innovation is a function of the integrated efforts of networks operating within the 
region as a whole.  Additionally, the European cluster approach focuses attention on 
an eclectic array of relationships among regional actors including universities, 
educational and R&D institutions, technology centres, the public sector at different 
administrative levels, industrial sectors and particularly SMEs, and how they jointly 
contribute, through networking, to foster innovation and regional competitiveness 
(Landabaso, 2002: 22).  
 
A common feature of publicly driven cluster development initiatives is that they 
generally encompass a range of policies that do not fit comfortably, or at all, with a 
single department or ministry.   Cluster development initiatives tend to have policy 
responsibilities situated in different ministries and departments and require clearly 
delineated lines of responsibility to coordinate the implementation of the 
programmes. Research responsibility, for example, may be linked to an educational-, 
rather than an economic portfolio. A sound framework for cluster policy therefore 
requires the adoption of a systemic approach that again reiterates the importance of 
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local-, regional- and national public-private cooperation across the whole spectrum of 
stakeholders (Bekar and Lipsey, 2001: 6).  
 
Whilst a general cluster policy approach is evidenced by practices in the different 
economic regions, the work of Van der Linde, Nauwelaers, Strandell and Lagerbolm 
(2004: 137) serve as a reminder that, as a consequence of the inherent differences 
that exist across regions, cluster policies are dynamic and need to be fine-tuned to 
address context specific initiatives. From a South African perspective, and more 
specifically, an Eastern Cape perspective, regional-level interventions need to be 
designed based on embedded competencies and social structures  in the region 
(Braun, McRae-Williams & Lowe, 2005: 8), instead of simply adopting “best 
practices” policies, that have worked in other regions, without modification. 
 
Drawing on the various cluster policy approaches proposed by researchers and 
adopted by regions, a number of key policy aspects emerge. Firstly, cluster policies 
should have a regional focus targeting regional embedded competencies within a 
given social framework and secondly, stimulate regional inter-sectoral cooperation 
through selective interventions, rather than measures narrowly supporting single 
sectors in a region. Thirdly, cluster policies place a strong emphasis on the role of 
knowledge generating institutions and how they contribute to fostering innovation and 
regional competitiveness and fourthly, sound cluster policies are founded on 
sustainable public-private partnerships.   
 
6.3 South African Industrial Policy: Past and Present 
 
South Africa followed the practices of both developed and developing counties, and 
actively implemented regional development strategies to stimulate and grow 
industrial development in decentralized areas. Since the 1960s, on the back of the 
racially driven homeland system, the government of the day attempted to establish 
the homelands as independent political and economic entities. Due to these 
developments, coupled with a political landscape dominated by racial overtones, 
South Africa was largely excluded from international trade. The instatement of a 
democratically elected government in 1994 changed the complexion of the South 
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African economic landscape dramatically and marked the beginning of trade 
liberalization and the realignment of industrial policy in South Africa.  
 
6.3.1 South Africa’s Pre-1994 Industrial Development 
 
In the era leading up to 1994, South Africa devoted significant resources towards the 
implementation of regional industrial policies, with government driven top down 
activities that relied on fiscal incentives to sway the location decisions of firms to 
invest in poorer, structurally weak regions. Over and above the strong import 
substitution orientation of industrial development at the time, industrial policies were 
largely informed by the drive to ameliorate regional growth differentials and to spread 
urbanisation to multiple sites, particularly in or near the black homelands (Bell, 1997: 
2). A strongly held belief at the time was that decentralization policies would develop 
domestic markets and integrate poorer regions into the national economy, improve 
income distribution and nurture regional growth through savings and demand effects. 
This industrial development philosophy was not uncommon, since a number of 
industrialized- and developing countries devoted significant resources towards 
regional industrialization in the post World War II period.   
 
Although the South African regional industrialization approach accorded some 
benefits to some of the regions, by stimulating industrial dispersal and employment 
growth, it generally failed to manifest strong sustained regional growth. This was 
partly due to the fact that the chosen regions generally lacked a comparative 
advantage in the selected manufacturing activity, resulting in a paucity of linkages 
and spillover effects between the targeted industries and the rest of the regional 
economy (DTI, 2006: 15). Furthermore, as was the experience in other parts of the 
world, the decentralised firms were generally unsustainable and in the South African 
context, up to 60 percent were dependent on subsidies for their survival (POE, 1989, 
50). The net result of the South African pre-1994 decentralisation industrial policies 
were that consumers had to pay higher prices for products that were manufactured in 
decentralised regions at sub-optimal levels. These policies also failed to attract 
technology intensive industries to decentralised regions. This is not surprising, since 
a comparative study across four countries shows that irrespective of the incentives 
offered, knowledge intensive industries are generally tied to large urban centres, due 
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to their requirements for specialised business services and skilled labour inputs 
(Markusen, 1995: 286).   
 
The South African pre-1994 industrial policies were underpinned by a strong anti-
export bias, which restricted the flow of dynamic externalities. The manufacturing 
sector, in particular, experienced limited engagement with world markets, due to tariff 
protection and subsidies, which accounted for dynamic inefficiencies in this sector 
(Lewis, Reed & Teljeur, 2004: 142). 
 
6.3.2 Post- 1994 Industrial Development 
 
In the post 1994 era, the government’s approach to industrialisation and industrial 
policy is drafted in the context of the Accelerated and Shared Growth Initiative for 
South Africa (ASGI-SA) and contained in the National Industrial Policy Framework 
(NIPF) (DTI, 2007: 6). Within the NIPF, the South African Department of Trade and 
Industry (DTI) adopted policy interventions directed at accelerating manufacturing 
development in which a range of supply side programmes are located (Lewis, et. al., 
2004: 160). This followed in the wake of the relative failure of past attempts to 
stimulate economically poorer regions through direct interventions. A stated objective 
of the NIPF is to move away from a parochial “one-size-fits-all” approach towards 
cluster based, flexible policy parameters, attuned to critical opportunities and 
constraints. In this context, meso level interventions aimed at addressing selective, 
targeted regional economic opportunities and constraining factors have become 
more prominent. Unlike macroeconomic policy, meso policy forms the basis of spatial 
industrial policy by targeting specific infrastructural needs of clustered upstream 
suppliers and service providers in a particular geographic location.  
 
A major challenge that has emerged in the new political dispensation is that 
government agencies have had to appease the economic aspirations of nine 
provincial governments, which place an added political burden on central government 
to ensure an equitable distribution of economic activity across the various provincial 
regions, without seemingly favouring one region above another. This prompted the 
DTI to align South African economic policy with international practices and shift its 
regional development policy from a top-down to a bottom-up approach. Under this 
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new economic dispensation, the responsibility for economic development is 
transferred to provincial- and local government levels, where significant inter-regional 
income disparities prevail amongst the regions. Within the ambit of the regional, 
bottom-up approach the emphasis no longer falls on the promotion of lagging regions 
only, but rather on maximising the potential of all regions, including leading, high 
potential regions. The focus moved away from firm relocation and external 
investments, towards endogenous exploitation which builds on locally available skills 
and resources (DTI, 2006: 16).  
 
Under the NIPF, an array of supply-side interventions, particularly training and 
development initiatives, were introduced to raise efficiency levels in industry. This 
shift towards skills development is significant, since it reflects a move away from a 
singular pursuit of economic growth through higher inputs towards increased outputs, 
without productivity growth, as was applied in the Soviet economy in the 1950s 
(Chang, 2008: 19). It signalled a deliberate attempt by the DTI to realign economic 
development endeavours with the rigours of the global knowledge driven economy by 
increasing the international competitiveness of South African industries.   
 
With the government’s clear intent on adopting cluster based interventions in 
repositioning South Africa in the global knowledge economy, the question emerges 
whether policy measures are aligned with the four factor conditions (Section 2.3.2) 
that stimulate the diffusion of dynamic externalities, namely sound knowledge 
institutions and mechanisms, inter firm cooperation, a sound institutional framework 
and the size and scope of cluster firms. 
 
6.3.2.1 The Knowledge Framework 
 
The DTI’s deliberate transformation towards a knowledge economy is dependent on 
the presence of a sufficient number of graduates, particularly in tertiary technical 
fields of science, engineering and technology (SET). The question whether primary 
and tertiary education play a role in fostering a knowledge economy, has in a sense 
been answered by the lamentable economic transformation of the East Asian 
economies of South Korea, Taiwan and Singapore.  In these economies, the 
emphasis shifted towards technical education at the primary and secondary levels, 
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complemented by a strong emphasis on lifelong learning. The technical nature of 
education at primary and secondary school level provided the platform for the high 
number of SET graduates produced by the East Asian countries. Consequently, the 
technical skills demands created by the highly technical manufacturing base in South 
Korea was satisfied by the corps of technically trained scholars who could go straight 
from schools to factories (de Velde, 2005: 52). To buttress the significance of SET 
education at primary and secondary levels, econometric findings show positive 
correlations between technical education at primary, secondary and tertiary level and 
high-value added exports and FDI (de Velde, 2005: 27).    
 
Given the prevailing skills shortage in the South African economy, the government 
has increased spending on education by an average of 10,5 percent per annum 
since 2002, while the National Treasury has committed a further 9,5 percent per 
annum growth between 2006 and 2009 (Pauw, Oosthuizen & van der Westhuizen, 
2006: 28). Despite this increase in education expenditure, the authors assert that 
graduate qualifications are not aligned with prevailing and/or future technical skills 
needs, and most disconcertingly, that the qualifications often do not meet up to the 
quality or standards demanded by employers.  The veracity of this argument is 
affirmed by the DTI’s (2007: 24) acknowledgement of the insufficient elision of 
industrial policy objectives on the one hand, and skills and educational development 
on the other, particularly with reference to sector specific strategies. This trend is 
affirmed by Kraak (2003), cited in Pauw et al (2006:16), who reports that schools and 
universities are seeing a significant decline in the number of SET graduates, with an 
expansion in non-technical qualifications.  
 
In building a knowledge economy capable of competing in the global science arena, 
it is not only the number of SET graduates that matters, but also the number of world 
class scientists and researchers the system delivers.  Of the 1200 PhDs that 
graduated in South Africa in 2005, 561 were in the field of science, engineering and 
technology. To compete effectively in the global knowledge economy, the number of 
SET PhDs produced annually in South Africa needs a fivefold increase to 3000 (DST, 
2007: 29). The Department of Science and Technology (DST) ascribes this relative 
poor performance in terms of PhD output to the limited capacity in the higher 
education system to enrol and supervise PhD students. According to Ramphele 
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(2009, 15), the commitment of government to address the educational problems are 
beyond reproach, with the government committing more than 20 percent of budget to 
education, one of the highest in the world. However, while it is generally 
acknowledged that the restructuring of the highly unbalanced pre-1994 education 
system requires significant resources, and that the present financial commitment of 
the government is commendable, it is not necessarily indicative that the resources 
committed by government are expended in the most efficient manner.  
 
With a relatively deficient education system in South Africa (Lorentzen, 2004: 12) that 
delivers an insufficient number of SET graduates, the question arises to what extent 
South African firms are contributing to skills development. Disappointingly, however, 
a study by the World Bank (2005: 64–66) shows that South African firms are less 
likely to have training programmes in place, compared to countries on a similar level 
of development (Pauw et al, 2006: 26).  
 
Despite this generally negative assessment by the World Bank (2005), the South 
African government has successfully formulated policy instruments to engage the 
private sector in the provision of training.  The Skills Development Act (1998) and the 
Skills Development Levies Act (1999) stipulated workplace skills development based 
on a levy-grant system, managed by a series of sector education and training 
authorities  (SETAs), towards learnerships moulded on the British apprenticeship 
system (McGrath, 2004: 11). A number of private firms have consolidated across 
various sectors to proactively participate in measures to address skills deficiencies. A 
case in point is the automotive industry, where manufacturers have played an active 
role in the formulation of a skills development policy. Instrumental in the process was 
the formation of the  Automotive Industry Development Centre (AIDC), which acts as 
an intermediary between the higher education and training institutions (supply side) 
and the automotive sector (demand side). The AIDC fulfils an important coordinating 
role by brokering agreements with higher education institutions to develop 
programmes tailored to the needs of the automotive sector. However, contrary to the 
efforts of the AIDC, the Department of Education and Training  (DEAT) failed to take 
a stance on the desirability of colleges offering learnerships and were intransigent in 
aligning college curricula to the new learnership system (McGrath, 2004: 30).  
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The DTI recognises the critical importance of research and development and new 
knowledge creation in securing a competitive advantage in the global environment 
and has expressed its commitment towards stimulating the development of new 
technologies and innovation amongst manufacturing enterprises (DTI, 2002: 21). 
However, the total expenditure on R&D in South Africa amounts to approximately 0,7 
percent of GDP, which is well below the average OECD country expenditure of 2,15 
percent (DST, 2002: 21). Of particular concern is the decline in R&D in the private 
sector, particularly amongst larger organisations (DST, 2002: 21). This is partly due 
to the risky nature and long time horizons of R&D related projects.  
 
R&D in the business sector is supported by three major grant programmes namely 
the Innovation Fund (IF), the Technology and Human Resources for Industry 
Programme (THRIP) and the Support Programme for Industrial Innovation (SPII). 
The purpose of the IF, managed by the DST, is not only to stimulate innovation, but 
also to stimulate research collaboration between knowledge producing institutions, 
industry and non-governmental organisations. The IF is geared towards investing in 
late-stage development of novel science and technology ideas, while the THRIP 
programme is designed to foster collaboration between higher education institutions 
(HEIs), industry and government science, engineering and technology institutions 
(SETIs). Under THRIP funding, technology transfer is enhanced by mechanisms that 
promote the mobility of researchers and students between partners involved in joint 
projects. The SPII, managed by the Industrial Development Corporation (IDC) on 
behalf of the DTI, is designed to provide financial assistance for projects at the 
conclusion of basic research to the point where a pre-production prototype has been 
produced. This fund it particularly focused towards assisting SMEs.  
 
Although the South African government cannot be blamed for a lack of trying to raise 
education and research activities, Lall (2003: 11), however, has shown that the 
upgrading of skills and knowledge through the strengthening of educational systems 
is a cumulative and lengthy process, particularly in regions starting from a low skills 
base. Additionally, the provision of structures that stimulate new knowledge creation 
must go hand in hand with a venture capital market willing to take risks and 
commercialise new technology, which is lacking in South Africa, particularly seed and 
early-stage venture capital for high-technology businesses (Van Renssen, 2006: 2). 
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6.3.2.2 Inter Firm Cooperation 
 
As a rule, governments have less information and henceforth a more restricted 
strategic perspective than private sector players, particularly related to locational and 
market factors that may impact on regional performance. Consequently, a 
collaborative milieu, where public officials and private sector representatives can 
collectively formulate regional- and local industrial policy objectives, assign 
responsibilities and evaluate outcomes on an ongoing basis, is sketched as the ideal 
institutional setting for decentralised industrial policy administration. For such an 
idyllic collaborative framework to come to fruition, cooperation between national, 
regional and local governments as well as between private sector players across 
value chains needs to be effected. Drawing on the success of regional development 
experienced in Korea, Austria, Belgium and Denmark (Lall, 2004), the DTI (DTI, 
2006) proposes regional industrial development endeavours that are characterised 
by cohesive partnerships between local governments and the local private sector. 
The successful devolution of economic strategy to regional and local levels is, 
however, dependent on the presence of highly competent economists employed in 
the public sector.  The success of the South-Korean industrial development, for 
example, is partly due to the deep rooted Confucianism principles that prevail in the 
Korean society, where members of the elite aspire towards becoming prestigious 
bureaucrats, irrespective of the salary levels (Mah, 2007: 6). This is unlike the South 
African setting where individuals responsible for industrial policy are new recruits with 
limited or no experience in the sectors for which they have been appointed (Kaplan, 
2007: 12). The problem is further exacerbated by the constant restructuring and 
reorganising of departments and the substantial turnover of DTI staff, resulting in the 
loss of experience (Morris, Robbins & Barnes, 2004: 13).   
 
Although increased dialogue within the business sector is vital for the successful 
implementation of industrial policy, Chang (1998: 67) notes that systematic dialogue 
between related producers in South Africa remains rare. Additionally, in South Africa, 
apart from with Motor Industry Development Council, very little structured 
engagement and strategic collaboration takes place between government and the 
private sector. The impact of these shortcomings on policy formulation and policy 
implementation became patently clear with the government’s economic shift towards 
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industrial clustering. With the literature rich in the economic benefits of public–private 
collaboration in a cluster environment (Section 2.3.2.2), the DTI popularized the 
concept of industrial clustering through a series of workshops with key sector groups 
in the main manufacturing regions. The DTI set up an incentive- and matching grant 
funding scheme, namely the Sectoral Partnership Fund to bolster inter-and intra firm 
cooperation in South Africa. Morris, Robbins and Barnes (2004: 8) report, however, 
that the majority of projects funded by the scheme failed to develop sustained 
networking and resulted in one-off projects. This is mainly due to the fact that the DTI 
viewed industrial clustering as an end in itself, rather than as a means to an end. 
With the emphasis placed squarely on the outcomes, rather than the processes to 
achieve the outcomes, the institutional arrangements for implementation are too 
rigidly centralised, with little or no devolution of public capacity allocation and 
development to regional and local levels. Drawing on the experiences of the Durban 
Auto Cluster (DAC), Morris et al (2004: 5) note than the DTI cluster strategies lacked 
a clear funding strategy and that the general expectation prevailed for industry to 
both implement and fund cluster initiatives. The DTI adopted a centralised approach 
with a strong top-down delivery bias, which resulted in limited meaningful interaction 
with other spheres of government and grassroots firms in their specific locations 
(Morris et al, 2004: 6). Cluster agendas set at the national level is an oxymoron 
failing to recognise the importance of two critical components in the clustering 
process namely trust building and shared governance.   
 
These shortcomings evidence the importance of focused institutional support in 
realising the objectives of supply-side industrial policy. In the absence of formalised 
public-private relationships, embedded in trust based relationships and legitimised 
through accountability mechanisms, publicly driven political agendas can easily derail 
the cluster building process. To this end, Morris et al (2004: 18) suggest that 
institutional embeddedness and intimacy with the local clusters can be stimulated 
through local government maintenance and support, rather than through national 
structures. These views are affirmed by a study of Solvell et al (2003:46), which 
confirms that the participation of policy makers and institutional mechanisms at local 
level is most critical to the growth of cluster initiatives. 
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A particular problem that emerged with the DAC was long payment delays and costly 
regulatory requirements of the DTI funding mechanisms. Significantly, cooperation 
between the cluster partners, including the partnership with local government, 
strengthened when the DAC voluntarily terminated its funding from the national level, 
which is in stark contrast to the experience of government initiated cluster initiatives 
in Finland, where cooperation ceased when government funding was withdrawn 
(ECOEC, 2003: 25). 
 
An important observation of the DAC case is that the presence of an independent 
external intermediary (KZN Auto Benchmarking Club), with a business rationale, 
contributed significantly to the success of the cluster initiative. Similarly, competence 
audits and benchmarking exercises, conducted by independent entities, have been 
applied effectively in both developed and developing counties to stimulate collective 
action amongst firms that have displayed an aversion towards cooperation in the past 
(Andersson et al, 2004: 79) (Altenburg & Meyer-Stamer, 1999: 1701). As in the DAC 
scenario, sustained dialogue between public practitioners and business, and 
amongst business practitioners, does not happen spontaneously, hence the 
significance of the role of independent facilitators with a vested interest in the 
success of the initiative cannot be overlooked. Lessons from the DAC should 
therefore be heeded and serve as an indication of the significance of the policy 
implementation process in achieving the desired policy outcomes.  
 
6.3.2.3 Institutional Framework 
 
One of the critical roles of government in its pursuit of economic development is the 
provisioning of sufficient, reliable and appropriate institutional framework conditions. 
Externalities derived from the provision of physical infrastructure can be maximised in 
the longer term if economic activity is conducted in a stable macroeconomic 
environment. In recent years the South Africa Reserve Bank deliberately adopted a 
monetary approach intent on lowering and maintaining domestic inflation within a 
predetermined band, which has established a measure of price stability in the 
market. To encourage capital inflows, investors were offered relatively high real 
interest rates, which favoured South African firms that tend to rely on retained 
earnings for investment funding, but not new entrants who rely more heavily on 
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borrowings from the commercial banking system (Kaplan, 2007: 7). Kaplan (2007) 
continues that the volatile exchange rate, which is largely determined by exogenous 
factors, have also largely stifled the proclivity of investors that incur large sunk costs 
to invest in South Africa.  
 
The DTI (2007: 27) views the provision of industrial infrastructure as an important 
means towards supporting industrial clustering in existing agglomerations, as well as 
in regions that are underdeveloped and reflect latent economic potential. 
Consequently, the South African government has adopted industrial development 
strategies that favour the establishment of special economic zones (SEZs) (DTI, 
2006, 62). Institutionally, the establishment of SEZs is indicative of the government’s 
willingness to formulate policies and strategies favouring certain regions and 
economic activities over others within a comprehensive regional economic 
development strategy. A range of infrastructure types, such as industrial 
development zones, science parks, industrial parks and project specific infrastructure 
are supported under the industrial infrastructure programme. The development 
philosophy is to establish cluster environments that are responsive to the changing 
needs of technology based firms and knowledge workers and provide a location and 
infrastructure that stimulates innovation and promotes interaction (DTI, 2006: 65).  
 
A number of countries and regions have established SEZs, based on the general 
assumption that the reduction in the spatial distance between actors will lead to 
increased levels of specialization, productivity, growth and employment. China 
successfully introduced SEZs to stimulate the development of specialised cluster 
areas and to upgrade technological levels of industrial units in coastal cities (Kim, 
2005: 390).  These zones also nurture local enterprises by promoting geographic 
proximity to advanced MNE production facilities. In cluster based development 
initiatives, SEZ infrastructure investment becomes more focused on the specific 
needs of the cluster, such as the provision of effluent treatment facilities for specific 
industries (Catalan leather), dedicated water (Malaysian electronics cluster), 
specialised airfreight (Dutch flowers) facilities or the establishment of a winemaking 
academy (Napa Valley) (Enright & Ffowcs-Williams, 2000: 15). Science parks are 
SEZs that are generally used as mechanisms to create a geographic environment 
conducive to the transfer of technology from universities to industry and to raise the 
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exposure of its members and the region through media coverage and branding. It 
must, however, be noted that the mere presence of a science park does not in itself 
guarantee interaction and linkages (Smith, Peters & Mattsson, 2004: 152). A review 
of the Italian experience failed to reflect evidence of a positive effect of science and 
technology parks on the performance of cluster firms (ECOTEC, 2003: 45).  
 
In the South African context, the Gauteng government initiated a public-private 
partnership for infrastructure development with the Blue IQ initiative. Provincial funds 
were invested to establish an innovation hub aimed at attracting new and existing 
high technology businesses. High tech firms and organisations, as well as other key 
institutions such as incubators, venture capital funds are housed together to form the 
basis for an innovation cluster in the province. The site is strategically positioned on a 
“knowledge-axis” between the Council for Scientific and Industrial Research (CSIR) 
and the University of Pretoria (DTI, 2006: 65).  
 
The South African government has invested heavily in the establishment of industrial 
development zones (IDZs), which are purpose built industrial estates that provide 
transport, logistics and business services and duty-free export production facilities to 
export orientated industries.  Through the IDZs the DTI aims to stimulate job creation, 
skills transfer and facilitate the development of SMEs on reasonably priced industrial 
sites with access to road, rail, harbours and airports. The government has 
established four IDZs at Coega, East London, Richards Bay and Oliver Tambo 
International Airport, of which the latter two are still awaiting operating permits.  
Critics of the use of IDZs to stimulate regional growth hold that the incentives offered 
to IDZ investors encourage them to source their inputs internationally, rather than 
locally (Flatters & Stern, 2008: 60).  
 
The DTI has also introduced a number of programmes to facilitate Black Economic 
Empowerment (BEE) in the South African economy. The NIPF (NIPF, 2008: 3) has 
signalled the clear intent on the part of the South African government to link Broad 
Based Black Economic Empowerment (BBBEE) to new growth sectors and 
employment in the economy. 
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6.3.2.4 Equitable Development Across Firm Sizes 
 
The South African government has expressed a firm commitment towards a 
differentiated, sector-focused and growth-orientated SME support strategy to address 
obstacles that prevent SMEs from contributing to overall growth (DTI, 1995: 18). 
SMEs contribute approximately 35 percent towards South Africa’s GDP, and unlike 
their larger counterparts, have maintained positive employment growth in the period 
1995 to 2002 (NACI, 2002: 23). SMEs generally tend to operate individually, in very 
small units in the same region and compete, rather than cooperate with one another 
(NCI, 2002). The low incidence of clustering amongst SMEs and subcontracting 
between large and small firms is due to low efficiency levels amongst SMEs (Naude 
& Krugell, 2003: 64) and an unusually high degree of ethno linguistic fragmentation 
(Block, 2001: 457), which undermines interaction, particularly between local SMEs 
and MNEs. 
 
Congruent with the findings of the United Nations Conference on trade and 
development (United Nations, 2005: 6), the South African government recognized 
that sustained competitiveness requires a continuous upgrading of human skills and 
technologies. With the emphasis strongly focused on building productive capacities 
at the enterprise level within the various regions, the DST promulgated a dedicated 
fund to assist SMEs to source technology from abroad more effectively (DST, 2002: 
17).  By facilitating access to technology, the intended net result is the transfer of 
appropriate skills to improve productivity and competitiveness in the market (Beyene, 
2002: 148). In terms of the limitations faced by South African SMEs, supply driven 
interventions are clearly necessary. However, world-wide best practices indicate that 
it is predominantly demand driven, not the DTI favoured supply driven interventions, 
like the provision of generic business skills, subsistence retail trading and access to 
low cost financing, that boost sustainable SME growth (Toomey, 1998: 222).  
 
An important measure of regional competitiveness in a global context is the extent of 
export competitiveness. Within this frame, the thinking that prevails internationally is 
that by nurturing demand-side measures, such as greater cooperation and 
networking amongst domestic SMEs and MNEs, a region can gain sustainable 
competitiveness levels to compete globally through exports (UNTAD, 2002, 117). 
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According to a United Nations report (United Nations, 2005:11), the endeavours of 
the South African government to stimulate inter-firm linkages between local SMEs 
and MNEs has been successful in gaining South African SMEs access to new and 
diversified markets. Since South African SMEs account for only one percent of total 
exports in South Africa, the Export Marketing and Investment Assistance Scheme 
(EMIA) was introduced to prepare and position more domestic SMEs in global supply 
chains (Soontiens, 2002: 715). Kaplan (2007: 13) points out, however, that export 
support, which offers privileged access to black-owned firms, may not be the most 
efficient application of state funding, since larger established firms that rely on 
economies of scale tend to have more export potential than smaller, new entry firms. 
Kaplan (2007) continues that equity objectives, like the development of black and 
female owned firms, must be applied judiciously to ensure that they do not work 
contra to the central purpose of industrial policy and raise the barriers for 
participation to other firms. Generally, with the limited proclivity of SMEs to link with 
MNEs and research institutions, Kaplan (2004: 288) argues that more attention is 
required to stimulate and facilitate greater cooperation and knowledge transfer 
between South African SMEs and their larger counterparts. 
 
6.4 INDUSTRIAL POLICY: AN EASTERN CAPE PROVINCE PERSPECTIVE 
 
The fact that industrial policy at the national level is founded on the provisions of the 
liberalised global trading environment limits the role of national government and shifts 
the onus for industrial development to regional- and local government levels. The 
Eastern Cape Industrial Strategy (ECSECC, 2008) acknowledges that a provincial 
industrial strategy can leverage national resources for provincial priorities. It 
endorses the notion of a deviation from the generic “one size fits all” approach 
towards a bottom-up, knowledge based development of human capital within a 
cluster framework. The impact of this regional policy approach in the context of the 
four factor conditions are explored further in the following paragraphs.  
 
6.4.1 The Knowledge Framework: Eastern Cape Province 
 
The Eastern Cape Province is the second poorest of the nine South Africa provinces 
and this below average status of the region translates to the education sector. The 
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province recorded a matric pass rate of 50.6 percent in the 2008 national matric 
examination, which makes it the worst performing province in South Africa (SABC: 
2008).  Lorentzen (2005: 12) argues that the poor results are due to a dysfunctional 
educational system, and in view of the consistently poor results, continues that 
neither the national-, nor the provincial educational system have measures in place 
to remedy the situation in secondary education. The importance of primary and 
secondary education is best illustrated by the South Korean experience, where a 
conscious decision was taken in the 1960s to promote science and technology 
education at primary and secondary levels. This transition yielded results decades 
later and catapulted South Korea into the forefront in the global high technology 
stakes. Whilst economic policy makers may argue that primary and secondary 
schooling matters extend beyond the ambit of cluster policy, the South Korean 
experience has shown that its impact on regional economic performance in the 
longer term cannot be underestimated. The fact that the Eastern Cape Province is 
saddled with the misfortune of being the poorest performing region in terms of 
matriculation results in South Africa, calls for massive interventions. Relying purely 
on top down, nationally driven interventions to rectify the situation may prove to be 
insufficient. As with cluster policy matters, rectifying measures need to be driven on a 
bottom up basis, with local and provincial policy makers playing the leading roles.   
 
The ills of the current educational system inadvertently spill over to the tertiary sector, 
where, according to Lorentzen (2005), one of the four universities in the region 
produces graduates not much more skilled than high school graduates. Ironically, 
faculty at this poorly performing academic institution barely managed to produce any 
academically accredited articles, yet are privy to greater research grants and better 
remuneration than other better performing universities.  Lorentzen (2005: 13) 
continues that the same tertiary institution fails to offer customised training 
programmes geared towards industry needs, due to the absence of faculty with 
industry experience and representative industry advisory bodies that influence 
curriculum design and development. This runs contrary to the underlying purpose of 
the DTI in seeking greater efficiency and a sustainable competitive advantage. With 
the significant role played by universities in successful regions, a passive intervention 
by the DoE shall fail to redress the problem, which may prove costly in terms of the 
long term cross-cutting economic impact. More decisive actions, coupled with a 
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competency audit and performance based incentives, may be more appropriate to 
address the problem. Failure to take decisive action on the matter may just affirm the 
assertion of Flatters and Stern (2008: 91) that government structures in South African 
lack the ability to distinguish between success and failure and the strength to put an 
end to failed experiments.  
 
From a skills development perspective, results from the empirical survey reflect that a 
mere eight percent of the respondents are in agreement with the statement that 
government measures are in place to address the advanced skill requirements of 
their respective value chain clusters (Table 5.25). In view of the scarcity of advanced 
skills (Pauw et al, 2006:16), (DST, 2007: 29), value chain clusters are more reliant on 
their own endeavours than those of public authorities in addressing their advanced 
skills needs (See Section 6.2.2.1), This strongly affirms the need for stronger 
intervention on the part of the state in addressing the issue, particularly since the 
successful transition to a knowledge economy shall increasingly raise the demand for 
advanced skills.  Due to the relative scarcity of predominantly black SET related 
skilled manpower, a number of respondents to the structured interviews under-invest 
in skills development in lieu of the high probability of labour turnover and negative 
returns on their skills development endeavours.  
 
On the other hand, positive attempts to confront the skills shortage in the region were 
detected. The Eastern Cape AIDC, in association with the ECDC have been 
instrumental in introducing automotive related programmes in FET colleges in the 
province. These programmes are extended to HEIs in the region with a focus on 
robotics, mechatronics and automotive management and tooling design (Tyler, 2005: 
1). The upgrading of skills in the Rubber-, Accumulators and Engines- value chain 
clusters (Table 5.8) is mainly due to their linkage with the automotive cluster, which, 
through the MIDP intervention, managed to raise the competitiveness of component 
suppliers and assemblers with export platforms (Lorentzen, 2005: 25). Although the 
automotive sector has made a meaningful impact to skills development and the 
competitiveness of the industry, it has generally displayed the proclivity to be a 
supporter, rather than the driver of industrial policy in South Africa (McGrath, 
Undated: 33).  
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At an Eastern Cape skills development indaba (ECSECC, 2009: 8 - 9), it was 
acknowledged that skills development in the Eastern Cape Province is hampered by 
bureaucratic practices, the lack of political, social, infrastructure and economic 
accountability as well as the absence of coordinating forums between the various 
sectors, government and the DoE.  
 
Linkages with R&D generating institutions show a significant association with cluster 
growth in the Eastern Cape Province (Table 5.53). However, linkages between 
industries and local universities in the Eastern Cape Province remains sparse, with 
only 19 percent of respondents seeking the assistance from the local university in 
matters pertaining to product development or solving technical problems on a regular 
basis (Table 5.2). Members of the Accumulators Auto, Pharmaceuticals and Soap 
value chain clusters are the most active in this respect.  This interaction stems 
primarily from the DST driven automotive- and chemical technology stations housed 
at one of the universities in the region. Despite the fact that both the automotive- and 
chemical industries have been earmarked as priority sectors in the Eastern Cape 
Province, interviews with representatives of the two technology stations reflect no 
interaction with policy makers in the region.  
 
6.4.2 Inter Firm Cooperation: Eastern Cape Province 
 
The transition to a knowledge economy dictates that the improvement of skills and 
R&D capabilities of individual economic actors in a region is not sufficient to generate 
a sustained competitive advantage, since firms do not produce new knowledge 
singularly, but through the deliberate interaction and collaboration with other 
economic actors in the region (See Section 2.3.1). Collaboration along vertical-and 
horizontal lines are also significant in driving cluster growth (Tables 5.53 and 5.54), 
although the results do not depict a cause and effect relationship, they pronounce the 
need for mechanisms to stimulate linkages between firms and sectors in the region. 
 
Responses in Table 5.23 indicate that the Auto value chain cluster is the only value 
chain cluster to agree with the statement that the government has measures in place 
to stimulate R&D among value chain members. Table 5.17 also show that the Auto 
value chain cluster members display the greatest proclivity to cooperate along the 
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widest range of activities. This is not surprising, since the Auto value chain cluster 
has demonstrated higher levels of cohesion, primarily driven by original equipment 
manufactures (OEMs) in lobbying and implementing the MIDP. The role of an 
effective industry association is reiterated by the findings depicted in Tables 5.45 and 
5.48 reflecting a positive correlation between the presence of linkages along vertical 
and horizontal lines and the levels of satisfaction with the ability of industry 
associations to effectively lobby for the interests of members. These findings imply 
that industry associations can play a meaningful role in stimulating inter-firm 
cooperation and driving cluster interests from a bottom-up perspective. 
 
Inter-firm collaboration among member firms of the automotive cluster was also 
facilitated by the DTIs SPF, which raised logistical efficiencies amongst cluster 
members. The SPF failed, however, to extend the benefits beyond the single-issue 
logistical process, since this top-down initiative of the DTI did not take into 
consideration  the importance of building trust and cohesion between all parties, 
including public institutions, in such collaborative initiatives (Morris et al , 2004: 8). 
Sternberg (1996: 353) and Avila et al (2004: 210) concur and show that inter-firm 
collaboration develops organically and that interventions aimed at stimulating inter-
firm collaboration need to be managed at a regional, rather than national level (See 
Section 2.3.2.2). 
 
Clothing exporters receive assistance from the government by making use of import 
rebate credit certificates (IRCCs), which compensates producers for the costs of 
duties on imported inputs, or tradeable duty credit certificates (DCCs) which are 
similar to that of the MIDP programme. Textile exporters cannot choose both and 
according to Flatters and Stern (2008: 50), most choose the IRCCs, which essentially 
is not dependent on the existence of high levels of cooperation amongst members in 
the value chain.   Despite this benefit accruing to the Textile value chain clusters, 
Table 5.20 shows that unlike the Auto cluster, none of the respondents from the 
Textile value chain cluster in the Eastern Cape Province perceive the public sector to 
be supportive of their value chain needs. The negative perspective is buttressed by 
the Eastern Cape cotton gin project, which was initiated by the Eastern Cape 
Development Corporation (ECDC) and a local subsidiary of a textile MNE.  
The gin offered a 49 percent stake to empowered farmers and guaranteed to buy all 
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the cotton produced, while the MNE offered to take up total production from the gin 
(De Vynck, 2005: 1). This offered an ideal opportunity to integrate individuals in 
disadvantaged regions into global value chains. However, the initiative failed, since 
individuals with no commercial experience were expected to be absorbed into 
productivity driven global supply chains, without significant, specific, targeted public 
interventions to facilitate this transition. The absence of cooperation between the 
public agencies, the private sector and local participants to address the multitude of 
commercial and social developmental needs and requirements is conspicuous and 
reiterates the significance of coordination in the implementation process of economic 
development interventions.  
 
6.4.3 Institutional Framework: Eastern Cape Province 
 
The empirical survey detected a significant positive correlation between firm size and 
the perception of the role of the public authorities in stimulating the activities of the 
value chain cluster (Table 5.51). Clusters, therefore, with a larger footprint in the 
region, seem to hold the belief that government is more receptive to their needs. 
Regional and local policy makers should also explore the merits of supporting value 
chain clusters with rising concentrations in the region. Of the twelve value chain 
clusters under consideration, respondents from only three, namely Auto, Rubber and 
Engines show a 50 percent or higher rate of agreement with the statement that the 
public authorities are positively orientated to their industry (Table 5.20). The positive 
responses by the latter two value chain clusters may be derived from spillovers 
through their indirect linkages with the Auto value chain cluster.  
 
Significantly, the Pharmaceutical value chain cluster which is the beneficiary of the 
Strategic Investment Projects (SIP) initiative, aimed at encouraging investment by 
both local and foreign firms, provisional to strict employment requirements, and the 
and the Textile value chain clusters, beneficiary of the structural adjustment 
programme (SAP), both failed to acknowledge that public institutions are positively 
orientated towards their industries.  If, however, the benefits generated are measured 
against the economic cost,  both the SIP and the SAP have been severely criticised 
for the overstatement of their employment and social benefits and the lopsidedly high 
cost to the economy (Flatters & Stern, 2008: 32), (Kaplan: 2007: 13).  
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Roberts (2003, 13) argues that although a number of institutions and initiatives 
supportive of manufacturing are available, there seems to be a lack of coordination 
and information of these measures in the province. For instance, the ECDC, the 
NMMM and Coega all seek to attract foreign investors, in the absence of an 
integrated inward investment strategy for the region.  In terms of IDZs, the Eastern 
Cape Province is leading the way with Coega and the ELIDZ. Although investments 
of R40,8 billion have been secured between the two IDZs (ECDC, 2009), the 
existence of an IDZ is not an end in itself, but part of a broader regional industrial 
strategy. The provision of infrastructure is a necessary but not a sufficient condition 
for sustained regional growth. Irrespective of the criticisms levelled at the high costs 
incurred in establishing the IDZs, the infrastructure remains in place and future policy 
measures need to be carefully scrutinised to ensure the optimal leverage of the 
infrastructure.  
 
Table 5.26 shows that 86 percent of the respondents do not agree that public 
agencies have played a meaningful role in marketing the value chain activities 
internationally. This is significant, since Solvell et. al. (2003: 52) (See Section 2.3.2.3) 
have demonstrated that the competitiveness and growth performance of cluster 
regions can be enhanced through publicly driven cluster brand building initiatives. 
Additionally, Table 5.27 shows that 92 percent of the respondents believe that public 
agencies fail to provide value chain members with strategic market information. This 
is in stark contrast to the findings of Nadvi (1995: 18) (See Section 2.3.2.3), who 
highlighted the significance of publicly driven information sharing structures in 
expanding the depth and range of the cluster activities. Such activities must however 
be actioned within a broad public-private strategic framework.   
 
The DTI has adopted a strong stand on the upliftment of formerly disadvantaged 
individuals and have instituted institutional arrangements (BBBEE) to redress the 
wrongs of the past.  Extracts from the structured interviews reflect that due to the 
relative scarcity of black SET graduates, their remuneration is raised to distortive 
levels, as a result of competitive bidding by competing firms. As a consequence, due 
to their high economic value, these individuals often lack loyalty to any particular firm, 
which, from the firm’s perspective, is not conducive towards building strong R&D 
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capacities. From the survey it transpired that BBBEE is also influencing the proclivity 
of firms to invest in skills development, since this institutional intervention has an 
indirect impact on labour mobility and stability, particularly amongst black SET 
graduates. While it is generally accepted that the BBBEE policy interventions are 
necessary to redress past discriminatory measures, interventions need to be seeked 
that limit the economic cost to individual firms and the broader community. 
 
The shift by the DTI towards a bottom-up approach posed a number of problems, 
particularly to the Eastern Cape Province, since a number of the local authorities lack 
the expertise and capacity to manage local economic planning initiatives (Goldman, 
2004: iv). Additionally, the scope for the provincial and local governments to finance 
industrialisation initiatives are extremely limited (Edwards & Sycholt, 2006: 43) while 
Provincial Growth and Development Plans (PGDPs) and municipal Integrated 
Development Plans (IDPs) planners operate in a vacuum with no clear linkage 
between the plans and policies (Goldman, 2004). 
 
6.4.4 Firm Size and Scope: Eastern Cape Province 
 
The Eastern Cape Development Corporation (ECDC), a wholly owned subsidiary of 
the DTI, is the Eastern Cape Province’s main funding vehicle and the major 
institutional provider of development finance in the region. The primary purpose of 
the ECDC is to facilitate private sector development in the Eastern Cape Province, 
with specific reference to SME development. However, with financial assistance and 
investment incentives offered by the DTI, the DST, the IDC, the ECDC, the ELIDZ, 
Coega and local governments, it is evident that a coordinating body is required to 
collect and disseminate information. For instance, there is an overlap in the loans 
offered by the IDC and the ECDC, which points to a lack of clear focus in the 
provision of development finance. Access to finance is further compromised by the 
long delays in loan approvals and the fact that rates charged are the same as those 
that can be obtained from commercial banks (Roberts, 2003: 14). With a significant 
focus on SME development included in the ECDC mandate, it raises the question as 
to what extent the nurturing of SMEs contribute towards the transition to the 
knowledge economy in the Eastern Cape Province? 
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Findings from the empirical survey show that larger firms have a significantly greater 
proclivity to invest in skills development as opposed to their smaller counterparts 
(Table 5.7), which confirms the assertion by Houghton, Sheenan and Johnston 
(2002: 20) and the European Commission (Undated: 16) that SMEs generally neglect 
higher skills development (See Section 2.3.2.4). The study also detected a 
significantly negative correlation between firm size and the belief that the presence of 
MNEs in clustered settings encourages the spread of knowledge and technology to 
local firms (Table 5.6). This negative relationship may be a consequence of the lack 
of skills development and the consequential differential in cognitive abilities of SMEs 
and MNEs. A positive correlation was also recorded between firm size and the 
willingness to cooperate on a horizontal level (Table 5.49), which limits the ability of 
SME to gain from knowledge transfers (See Section 2.3.2.4) and affirms the findings 
of the European Commission (2003: 25). These findings imply that funding applied to 
facilitate the transition of manufacturing SMEs to the knowledge economy must be 
applied judiciously. Funding alone, in the absence of an express willingness and 
commitment of the recipients to invest in skills development, and cooperate on both 
vertical and horizontal levels, may not be sufficient to raise the competitiveness of 
SMEs in manufacturing and deepen the regional- and local value chain clusters.  
 
Additionally, care needs to be taken to ensure that incentives schemes designed to 
stimulate export promotion amongst SMEs are not compromised by bureaucratic 
performance targets. Interviews with respondents to the structured interview survey 
reveal that incentives offered to SMEs to attend foreign trade fairs often fail to result 
in any significant contracts or entry into foreign markets. This is mainly due to the fact 
that bureaucrats frequently lack an in depth understanding of the various industrial 
sectors. Consequently, local SMEs are allured into attending foreign trade shows 
with little or no strategic fit between their firms and those of other attendees. This 
brings to mind the assertion of Roberts (2003: 20) that SMEs do not constitute a 
sector on their own and that the provision of assistance to SMEs requires an 
understanding of the sectors within which they operate.   
 
Nel and Makuwaza (2001: 14) show that the MIDP and South African trade policy 
have been instrumental in stimulating export activity in SMEs in the automotive 
cluster in the Eastern Cape Province. The report continues that entry into global 
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supply chains remains difficult. This is mainly due to the general lack of technology 
transfer that takes place in the local component industry, which highlights the need 
for supply side interventions to assist component suppliers to upgrade their 
technological capabilities to international requirements, particularly in the area of 
testing certification and conformity assessment, metrology and standards (Padalkar, 
2007: 7). The results reflected in Table 5.6 affirm the general lack of technology 
transfer between MNEs and local players and show that only a limited number of the 
value chain clusters, namely the Wood-, Appliances-, Engines- and Auto value chain 
clusters report significant spillover gains from MNEs in the region. These findings 
signal the need for regional and local investment agencies to understand that the 
attraction of MNEs to the Eastern Cape Province does not necessarily go hand in 
hand with dynamic spillovers. Hence, since the transition to the knowledge economy 
requires a deepening of local knowledge, a more prudent approach to attracting 
foreign investment may be to identify and target foreign investors in sectors that 
show the best fit and have the necessary cognitive proximity to benefit from dynamic 
spillovers.  
 
Figure 6.1 is a diagrammatical depiction of the interventions that have an impact on 
manufacturing value chain cluster growth in the Eastern Cape Province. From a 
cluster structural perspective, the focus of inward investment in value chain clusters 
with high levels of concentration in the province should be on raising the levels of 
supply diversity. Conversely, inward investment towards manufacturing value chain 
clusters with high levels of competition should be focused on improving the levels of 
use diversity in the province.  
 
From an industrial policy perspective, Figure 6.1 reflects a number of interventions 
that can be applied to stimulate and strengthen the four factor conditions amongst 
value chain cluster players. The interventions are not mutually exclusive and may be 
applied across the four factor conditions. 
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Figure 6.1:  Provincial structural and policy interventions to stimulate manufacturing value chain 
cluster performance in the Eastern Cape Province 
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6.5 CONCLUSION 
 
The stated intent of the South African government to move away from a “one-size-
fits-all” approach towards cluster based, flexible policy parameters, prompted the DTI 
to align South African economic policy with international practices and shift its 
regional development policy from a top-down to bottom-up approach. Under the new 
economic dispensation, the responsibility for economic development is transferred to 
provincial- and local government levels. This requires provincial governments to 
adopt a systemic approach that necessitates the cooperation of policy makers at 
local-, regional and national level, as well as universities, private sector organisations 
and all other stakeholders.  
 
As the worst performing province in terms of matriculation results, the danger exist 
that regional economic policy makers may argue that primary and secondary 
schooling matters extend beyond the ambit of cluster policy. Lessons heeded from 
the South-Korean experience demonstrate three important principles. Firstly, the 
standard of primary- and secondary education has an impact on economic 
performance and secondly, regional policy makers need to adopt a long term 
perspective in economic development, since the improvement of the Korean 
educational system continues to deliver benefits decades later. Thirdly, it 
demonstrates that publicly driven cluster development initiatives generally 
encompass a range of policy responsibilities situated in different ministries and 
departments, which require clearly delineated lines of responsibilities to coordinate 
the implementation of interventions. 
 
International best practices (Audretsch and Feldman, 2003: 19) firstly reflect 
universities as the primary source of innovation, and secondly, that industry R&D 
stems from university research. The onus, therefore, rests on HEIs in the Eastern 
Cape Province to assume a leading position in exploring research activities with a 
strategic fit to the provincial industrial development activities. Additionally, 
improvements in university research raise the proclivity to attract industrial R&D 
which consequently raises the level of productivity and innovation in a region (Jaffe, 
1989: 968). Although the transition to a knowledge economy increasingly raises the 
demand for advanced skills, HEIs in the Eastern Cape Province do not occupy a 
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central role in the formulation of the provincial and local economic development 
plans. In fact, linkages between the private sector and local universities in the 
Eastern Cape Province are very thinly spread, despite the significant effect size 
recorded with cluster growth in the Eastern Cape Province.  
 
Apart from the Auto value chain cluster, the general perception prevails that 
government is generally ineffective in addressing the advanced skills requirements in 
the Eastern Cape Province. The relative scarcity of predominantly black SET related 
skilled manpower in particular, warrants special attention, since a number of 
respondents in the structured interviews under-invest in skills development in lieu of 
the high probability of labour turnover and negative returns on their skills 
development endeavours. Consequential to the deficiencies on the part of 
government in addressing skills demands, private sector players may need to make a 
conscious transition from being supporters to that of co-drivers of industrial policy, 
and in cohesion with HEIs and local and regional government, play a meaningful role 
in regional skills development.  
 
Regional and local development interventions must be guided by value chain clusters 
with high levels of concentration (LQ), as well more complete local upstream- (Supply 
Diversity) and downstream linkages (Use Diversity), since these industrial structural 
conditions are the drivers of value chain cluster growth in the Eastern Cape Province.   
 
As a general rule, however, and apart from the Auto value chain cluster, very little 
structured engagement and strategic collaboration takes place between government 
and business in the region. The majority of DTI funded cluster projects failed to 
develop sustained networking and resulted in one-off projects. This is mainly due to 
the fact that the DTI view industrial clustering as an end in itself, rather than a means 
to an end. With the emphasis placed squarely on the outcomes, rather than the 
processes to achieve the outcomes, the institutional arrangements for 
implementation are too rigidly centralised, with little or no devolution of public 
capacity allocation and development at regional and local levels. Additionally, and 
most importantly, policy makers need to be party to the cooperation and note that 
sustained cooperation is founded on trust based relationships, which takes time to 
nurture. Such cooperation does not occur in a vacuum, and the presence of an 
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independent external intermediary, with a business rationale, can enhance the 
probability of the cluster initiative to succeed. Since a positive correlation exists 
between the levels of linkages along vertical and horizontal lines and the ability of 
industry associations to lobby for the interests of members, both public- and private- 
sector players have a role to play in reassessing and positioning industry 
associations to firstly cement inter-firm cooperation and secondly, drive cluster 
interests from a bottom-up perspective. 
 
The empirical survey detected a significant positive correlation between the firm size 
and the perception of public authorities in stimulating the activities of the value chain 
cluster. Respondents that expressed a satisfaction with public authority’s 
interventions are directly or indirectly linked to the Auto value chain cluster. Although 
unnecessary government interference should not be promulgated, care needs to be 
exercised to ensure that incipient value chain clusters are not overlooked in the 
provision of public assistance. The provision of information gathering and information 
sharing structures pertaining to markets, technology, competitors, new suppliers and 
potential international collaborators have been flagged by respondents as an area 
that demands greater government commitment.  
 
While the government has succeeded in its quest to stimulate job creation through 
the purpose built Coega and ELIDZ, an integrated investment strategy for the region 
remains uncoordinated, with the various regional and local economic development 
agencies vying for the same foreign investors. Policy makers need to be alert to the 
fact that the extent of local spillovers may be limited by the very incentives offered to 
IDZ investors, since it encourage them to source their inputs internationally, rather 
than locally. Equity objectives, the likes of the development of black and female 
owned firms, need to be applied judiciously to ensure that they do not work contra to 
the central purpose of industrial policy and raise the barriers for participation to all 
firms, since the exclusion of any single firm bears an economic cost the regional and 
national economy. 
 
The argument in favour of nurturing larger firms in the region is bolstered by the 
findings of the empirical survey which show that larger firms have a significantly 
greater proclivity to invest in skills development as opposed to their smaller 
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counterparts. With the strong drive towards the attraction of foreign investors to the 
Eastern Cape Province, policy makers need to note that the attraction of MNEs to the 
region does not necessarily go hand in hand with dynamic spillovers. Hence, foreign 
investors need to be targeted in sectors that may potentially benefit most from 
dynamic spillovers.  
 
Albeit that firm size a positive correlation with value chain cluster growth, 
interventions aimed at the development of SMEs in the Eastern Cape Province 
cannot be questioned, since SMEs in manufacturing in particular, contribute 
significantly to employment creation. Policy makers that seek to raise the 
competitiveness of SMEs and deepen the local value chain clusters will be well 
advised to strengthen horizontal and vertical linkages with players in the value chain 
cluster. International best practices dictate that regional and local public agencies 
can stimulate existing SMEs parsimoniously by providing demand driven 
interventions, which, on the other hand, requires a deep understanding by the public 
agency of the sectors within which the SME beneficiaries operate.  
 
Essentially, an effective policy formulation environment requires private sector 
participants to re-orientate their role from a passive, support-orientated approach, 
focussed on industrial policy implementation, towards a pro-active, participatory role 
in industrial policy formulation, which can be attained through the establishment of 
mechanisms that facilitate deliberate, purposeful cooperation between public sector 
bodies, private firms and educational-  and research institutions.  
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Chapter 7 
 
CONCLUSION AND FINAL RECOMMENDATIONS 
 
 
Cluster literature dictates that the regional economic structure and the presence of 
key endogenous cluster factor conditions within a geographically proximate region 
have an impact on regional growth. However, findings derived from the limited 
number of empirical studies in developed countries cannot be generalised and 
assumed to be universally applicable, since the economic circumstances in 
developed countries may differ from those in developing regions. This leaves the 
topic open to debate and provided the impetus for this empirical research. It raised 
the proposition that the empirical appraisal of the statistical relationship of these 
variables with cluster growth in the Eastern Cape Province is essential, since it 
bridges the divide between the empirical and theoretical literature and may present 
local policy makers with controllable variables that can be manipulated to infuse 
sustainable growth into the region.  
 
7.1 Establishing a Value Chain Cluster Framework 
 
As a first step in exploring this research, a theoretical framework for the 
conceptualisation of industry clusters was established and a methodological 
framework applied to statistically identify major manufacturing value chain clusters in 
the Eastern Cape Province. This methodology combines a strength-of-linkage 
measure for all pairs of supply and use sectors (as revealed in the systematic 
analysis of intermediate purchasing and sales patterns in the South African Final 
Supply and Use Tables: 2002) with the application of Ward’s hierarchical cluster 
algorithm to map the national benchmark value chain clusters in the South African 
national economy. The ensuing national value chain benchmark cluster framework 
was then transposed to the Eastern Cape Province to reveal cluster concentrations 
and gaps that exist in the value chain clusters in the province.  
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The methodology applied in this study provides an objective and clear perspective of 
inter industry linkages in the South African economy and produces more detailed and 
evenly distributed clusters than traditional cluster identification methodologies. The 
dendogram (Figure 3.1), a heuristic device deduced from the cluster methodology, 
visually depicts the distances at which industries and the core value chain clusters 
are combined and offers a better understanding of the underlying structure of the 
cluster merging process. The secondary linkages, that were determined for each of 
the twenty-six core value chain clusters, are indicative of the diversity of sectors 
linked to the respective core clusters. 
 
In transposing the national benchmark value chain cluster framework onto the 
Eastern Cape Province economy, a number of distinct advantages emerge. Firstly, it 
reveals gaps in value chain cluster groupings that may be filled through industry 
recruiting or regional business development strategies. However, not all industries 
absent from value chain clusters in the region are equally attractive for recruitment. 
Henceforth, the number of direct and indirect linkages to industries absent from the 
Eastern Cape Province can serve as a measure of their relative attractiveness when 
considering their recruitment into the region. 
 
Secondly, due to the common skills base that emanate from the value chain cluster 
framework, training interventions for multiple firms with similar skill needs can be 
aggregated and help drive a market-based approach to workforce development. This 
shall enable research and training institutions to adopt a focused and more 
specialised approach towards education, training and research and development in 
the Eastern Cape Province.  
 
7.2 Economic Structure and Value Chain Cluster Growth 
 
The benchmark value chain cluster framework alone does not explain which 
agglomeration externalities are generated and exploited within each cluster, but it 
served as the overarching framework for the remainder of the research. Accordingly, 
the value chain cluster framework was applied to evidence whether specialisation, 
competition or diversity (represented by MAR, Porter and Jacobs economies 
respectively) is the operative mechanism in generating cluster growth in the Eastern 
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Cape Province. Since agglomeration externalities are not directly observable, 
construct-valid indicators for the various externalities, as well as appropriate 
mechanisms to empirically assess the statistical relevance of MAR-, Porter and 
Jacobs economies in stimulating cluster growth, were established. The differential- 
and total growth effects served as the primary dependent variables and were 
aggregated to a value chain cluster level in seeking insights into whether cluster 
economic structure has an impact in shaping value chain cluster growth. 
 
As a first measure, the dependent variables (differential- and total growth 
components) for each of the twelve value chain clusters were calculated. To reflect 
the relative standing of each of the twelve manufacturing value chain clusters in 
terms of the variables under consideration in this research, two summary indices, 
depicted in Figures 7.1 and 7.2 were compiled. The summary indices are calculated 
by standardizing the national averages for the different variables, where each 
variable is treated as an observation from a standard normal distribution (a 
distribution with a mean of 0.0 and standard deviation of 1.0). The actual value for a 
variable is replaced by its corresponding standardized value, which represents the 
number of standard deviations above (+) or below (-) the mean. Values close to zero 
reflect actual values near the average for the cluster industries, while negative 
standardized values reflect below average actual values. Conversely, positive 
standardized values represent above average actual values.  
 
The results depicted in Figure 7.1 show that four value chain clusters in the Eastern 
Cape Province, namely Rubber-, Accumulators-, Appliances- and Structural 
Ceramics recorded an above the mean differential shift. Barring Structural Ceramics, 
this positive competitive advantage was translated into a positive total shift by the 
said four value chain clusters. The other clusters that recorded positive total growth 
standardised values for the 1998 – 2004 period were the Pharmaceuticals and the 
Soap value chain clusters. The findings also show that three of the value chain 
clusters that occupy the top four positions in the Employment/GVA ratio, namely MU 
Textiles, Engines and Textiles recorded the lowest total growth values for the period. 
These findings are significant, since they indicate that the manufacturing value chain 
clusters, that are the largest employment generators per value added generated in 
the Eastern Cape Province, are growing at negative real rates.   
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Figure 7.1 Standardised Values: Cluster Structure & Growth   
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In examining whether specialisation, competition or diversity (represented by MAR, 
Porter and Jacobs economies respectively) is the operative mechanism in generating 
cluster growth in the Eastern Cape Province, it was expected that the empirical 
findings would reflect significant relationships between value chain cluster structure 
and value added growth performance in the Eastern Cape Province. The results of 
the value chain clusters in the Eastern Cape Province taken together show that 
cluster specialisation exhibits a positive effect size with cluster differential growth, 
while no correlation with total cluster growth is detected. These findings indicate that 
a relationship exists between the level of value chain cluster concentration and the 
ability to outperform its less concentrated cluster counterparts in the rest of the 
country, which validates the MAR theory. Unlike the total growth variable, the 
differential growth variable accounts for value chain cluster specific trends that may 
cause overall total cluster performance to deviate (positively or negatively) from the 
national average growth. The significance of these findings from this empirical 
research lies in the fact that the differential growth variable pitches the performance 
of the local value chain cluster against the cluster specific national average and 
consequently gives a more credible representation of regional value chain cluster 
performance.      
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The empirical assessment of the impact of competition (Porter externalities) on value 
chain cluster performance reveal that neither the differential-, nor the total value 
chain cluster growth variables exhibit a significant relationship with the level of intra-
cluster competitiveness. These findings invalidate the proposition that the level of 
competition within value chain clusters drives value chain cluster growth in the 
Eastern Cape Province.   
 
The study also empirically examined the impact of diversity (Jacobs) externalities on 
regional value chain cluster growth. As a first measure, indicator values that 
disaggregate diversity into two measures, namely supply diversity (SDiv) and use 
diversity (UDiv), were developed and established by this research.  The SDiv- and 
UDiv coefficients measure the degree to which a value chain cluster’s supplying/user 
sectoral mix at provincial level differs from that of the cluster grouping at the national 
level. This distinction between supply-and use diversity developed in this study firstly 
provides a clearer insight into the relative regional presence of supplying- and using 
sectors to the various value chain clusters, and secondly, serves as a useful 
mechanism to regional policymakers in identifying industries that may be targeted for 
investment into a region.  Therefore, by separating the diversity into its two 
components, a clear distinction can be drawn between the impact of supplying- and 
using sectors on value chain cluster growth in a particular region.  
 
The results reflect a strong effect size between supply diversity and value chain 
differential growth, suggesting a positive relationship between the presence of value 
chain cluster specific supplying industries and cluster growth in the Eastern Cape 
Province, relative to the growth of the value chain cluster nationally. Put differently, 
value chain clusters perform better in regions where the presence of their supplying 
industries is more complete. Supply diversity also records a medium, positive effect 
size with value chain cluster total growth, which underscores the significance of the 
presence of value chain supplier industries in stimulating growth in the Eastern Cape 
Province.  
 
Positive effect sizes were also recorded between use diversity and both differential- 
and total value chain cluster growth, which implies that the presence of user 
industries are significant to value chain cluster growth in the Eastern Cape Province. 
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Taken together, the correlation results from both the supply- and use diversity and 
differential- and total value chain cluster growth provide empirical evidence in favour 
of the Jacobs (1969) assertion that diversity drives growth and it affirms the findings 
recorded in recent literature on agglomeration externalities. 
 
This study also seeked to detect whether correlations could be detected between the 
structural (independent) components. Here a weak, positive effect size was detected 
between value chain cluster concentration (MAR) and supply diversity, which 
demonstrates that the more concentrated value chain clusters in the Eastern Cape 
Province record higher supply diversities. On the other hand, the results reflect a 
weak, negative effect size between value chain cluster concentration and use 
diversity, which indicates that the presence of supplying industries are more 
significant than user industries to specialised, concentrated value chain clusters in 
the Eastern Cape Province.   
 
Conversely, a medium, positive effect size was recorded between value chain cluster 
competitiveness (Porter) and use diversity, which indicates that value chain clusters 
characterised by a number of smaller, competitive operators in the Eastern Cape 
Province show a proclivity to operate in value chain cluster environments that record 
a higher presence of user industries.    
 
7.3 Cluster Factor Conditions and Value Chain Cluster Growth 
 
The proposition of this study is that a reliance on a serendipitous approach to 
generate dynamic externalities is not sufficient, and that certain factor conditions 
favour the transfer of tacit knowledge between cluster members. Accordingly, this 
research empirically explored whether statistically significant relationships can be 
detected between the common cluster elements, or factor conditions, that serve as 
conduits for the transfer of dynamic externalities and value chain cluster growth in the 
Eastern Cape Province. From the literature search, four factor conditions emerged 
that play a facilitating role in the diffusion of dynamic externalities and warrant further 
discussion, namely the presence of R&D generating institutions, inter firm 
collaboration, a sound institutional framework, embedded in the presence of 
adequate laws, rules and infrastructural measures and the scope and size of the 
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firms in the cluster. Data gathered from structured interviews were applied to 
operationalize the impact of the explicative variables (cluster factor conditions) on the 
dependent variable (cluster performance). An in-depth analysis of the impact of these 
factors on cluster structure and performance in less developed regions remains rare, 
which accentuated the necessity to evaluate the impact of each of the identified 
enabling factors on selected manufacturing value chain clusters in the Eastern Cape 
Province.  The standardised values of the four variables are depicted in Figure 7.2.  
 
Figure 7.2 Cluster Factor Conditions & Growth 
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The empirical analysis yielded a weak, positive effect size between the knowledge 
framework and value chain cluster growth. The results indicate that linkages with 
knowledge generating institutions in the Eastern Cape Province do, albeit to a 
relatively small extent, have an impact on value chain cluster growth, and validates 
the assertion that cognitive enhancing institutions contribute to cluster growth. 
 
The importance of backward and forward linkages in nurturing regional growth is 
signified by the moderate effect size recorded by the level of vertical linkages and 
total value chain cluster growth. Similarly, a moderate effect size was recorded 
between the level of horizontal linkages and value chain cluster growth, which shows 
that cooperation amongst competing firms do stimulate cluster and regional growth in 
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the Eastern Cape Province and affirms the proposition that inter firm linkages on both 
vertical- and horizontal levels stimulate cluster growth. 
 
An expectation was that the institutional framework conditions would have a 
significant impact on value chain cluster growth in the Eastern Cape Province. 
However, the empirical findings reflect that the institutional framework conditions 
have no statistical impact on value chain cluster growth.  
 
The study also found a moderate, positive effect size between value chain cluster 
size (number of employees) and growth, which shows that size matters in regional 
growth. In other words, in stark contrast to their European counterparts, the larger the 
number of employees per value chain cluster, the greater the impact on value chain 
cluster growth in the Eastern Cape Province.  
 
The summation of the standardised values depicted in Figure 7.2 yields the 
Automotive-, Rubber-, Pharmaceutical- and Accumulators value chain clusters as the 
four top clusters in terms of the four factor conditions that serve as the conduits of 
dynamic externalities. Significantly, these four value chain clusters also recorded the 
highest total growth (Figure 7.1) for the period, which reaffirms the significance of 
these factor conditions in stimulating regional growth.  
 
7.4 Policy Imperatives 
 
One of the contributions made by this thesis towards industrial cluster literature is 
that it has operationalised and implemented a methodological framework to identify 
South African value chain clusters based on the strength of economic 
interdependencies. This framework enables policy makers to uncover industries that 
share traded interdependencies at national- and regional levels, and offer a better 
understanding of regional economic linkages and structures.  The core- and 
secondary value chain clusters derived from the framework enable researchers and 
policy makers to detect interlinked sources of regional competitive advantage and to 
better assess the direct- and indirect economic impacts of industry- or cluster specific 
policy interventions.  If applied judiciously, this value chain cluster framework enables 
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public authorities to identify which public goods to provide to minimize input costs 
and to maximise returns.  
 
From an economic structural perspective, this thesis added to agglomeration 
literature by disaggregating the single diversity indicator into two indicators, namely 
the supply- and use diversity. Unlike the traditional single diversity measure, that 
reflects the diversity of an entire region, the supply- and use diversity indicators (SDiv 
and UDiv) allow for the calculation of diversity indicators for each of the various 
cluster groupings in a single region. Most importantly, it allows researchers to draw a 
distinction and measure the impact of the presence of supplying and/or user 
industries on the performance of selected value chain clusters in a given region. 
 
The results from this empirical research show that local manufacturing value chain 
clusters that exhibit MAR externalities tend to outperform their national counterparts, 
while a significant positive effect size was recorded between the value chain cluster 
concentration and SDiv. Policy makers can therefore strengthen the performance of 
regional value chain clusters with critical mass in the region by identifying and 
targeting industries for inward investment that will raise the level of regional value 
chain cluster SDiv. Conversely, the significant relationship between the level of 
competition (Porter externalities) and UDiv implies that presence of value chain 
clusters, characterised by high levels of intra cluster competition, could be deepened 
by earmarking industries for inward investment that would bolster the level of the 
cluster UDiv in the Eastern Cape Province.    
 
This work has also shown that the manipulation of value chain cluster structure and 
industrial targeting alone may not necessarily translate into the flow of dynamic 
externalities, since sustainable value chain cluster growth is accompanied by four 
controllable factor conditions which present a number of policy implications. With the 
significant role played by universities in successful cluster regions, policy makers will 
be well advised to align the research endeavours of local universities with the current 
and future research needs of value chain clusters in the Eastern Cape Province. 
However, universities cannot singularly identify and define the strategic industrial 
innovation pathways for regional actors in the absence of a broad based, open-
ended process of dialogue, diagnosis and strategy formulation with private- and 
 194 
public sector representatives. Although policy measures are in place to foster 
collaboration between universities, industry and government bodies, a regional 
strategic economic forum that provides the platform for strategic collaboration and 
coordination between educational and research institutions, private sector players 
and public authorities, is lacking in the Eastern Cape Province. This emphasises the 
need for the promulgation of a Provincial Strategic Industrial Planning Council to 
serve as a coordinating forum for university-public-private dialogue, with the express 
purpose to map the strategic industrial development framework for the Eastern Cape 
Province. Central to the success of this body is the participation of regional 
policymakers at the highest level in defining industrial performance criteria and 
monitoring the strict enforcement of accountability measures. It should be noted that 
accountability measures should not only be applicable to public agencies, but also to 
universities and private sector players. The participation of private sector practitioners 
is imperative, since relevant, on the ground market information resides in the hands 
of these firms and industries, which renders them well equipped to anticipate market 
changes that may influence strategic industrial policy actions. Within the proposed 
Provincial Strategic Industrial Planning Council private sector representatives can 
therefore contribute meaningfully in mapping out sector- and value chain cluster 
specific strategic regional development strategies. 
 
The necessity of the proposed Provincial Strategic Industrial Planning Council is 
immersed in the reality that in the dynamic, globalised industrial environment, past 
and present successes do not guarantee future success. The inherent dynamic 
nature of the global, national and regional economic conditions, require periodic 
policy reviews to swiftly react to changing market conditions. This statement does not 
imply that existing successful practices need to be abandoned, or that swift reaction 
is tantamount to radical change. On the contrary, lessons from East Asia show that 
an objective strategic assessment of future demands, coupled with a willingness to 
invest resources in a coordinated fashion, have proven to be a highly successful. The 
East Asian countries have aptly demonstrated that small, cumulative, strategically 
aligned investments within a well organised environment that continuously focuses 
on the identification and correction of bottlenecks,  brings about the outcomes 
industrial policies generally seeks to bring about, and should serve as a guide in the 
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formation and operationalization of the Provincial Strategic Industrial Planning 
Council.  
 
The soaring oil prices, for example, witnessed since 2006, have placed a renewed 
focus on the search for alternative energy sources and its application in 
transportation. With the automotive sector showing a high location quotient and sunk 
costs in the region, a move from traditional petroleum aspirated transportation may 
have a significantly negative impact on the economy of the Eastern Cape Province. 
This once again signifies the significance of the proposed Provincial Strategic 
Industrial Planning Council, which shall need to establish the capacity to foresee, 
explore and manage the impact of future strategic industrial shifts on industrial 
activities in the region. Measures need to be established to ensure that this body 
remain steadfast in maintaining an independence of opportunistic rent seeking and 
purse objectively robust developmental alternatives. This may require the formulation 
of clear guidelines to manage and control the opportunistic migration of business 
practitioners and bureaucrats between the public and private sector. The economic 
rationale in terms of indirect costs of subsidies, grants and taxes for the whole gamut 
of industrial policy interventions should also be articulated and assessed in regular 
periodic reviews of policy interventions.  
 
The establishment of a Provincial Strategic Industrial Planning Council shall 
furthermore inadvertently address the insufficient elision of industrial policy objectives 
on the one hand, and educational and research development on the other, while 
every effort should be made to ensure that university funding formulae do not only 
favour general, fundamental research outputs, but also offer researchers adequate 
incentives to collaborate with local industry in identifying and executing their 
research. Greater cooperation must also be facilitated between higher education 
institutions in the region. As a first measure, the commissioning of a detailed skills 
audit of the regional tertiary institutions may uncover areas where research 
synergisms may be extracted.  
 
Universities in the Eastern Cape Province rely primarily on the primary and 
secondary education system in the region as the suppliers of students and potential 
future researchers. However, with the Eastern Cape Province regressing into the 
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worst performing region nationally in terms of matriculation results, it dictates that the 
provincial DoE cannot be relied upon to rectify the current state of education in the 
region. Here policy makers again need to be reminded of the significance of primary 
and secondary education, which, as best illustrated in the South Korean experience, 
yields sustained regional economic benefits decades later. It is therefore proposed 
that that the highest ranking officials from the provincial DoE serve on the proposed 
Provincial Strategic Industrial Planning Council, where the economic implication of 
the poor education system can be quantified and integrated strategies forged to 
make inroads into this persistent, growing problem.  
 
Furthermore, the relative scarcity of black SET graduates, particularly in the Eastern 
Cape Province, gives rise to a number of negative externalities. Firstly, as stated in 
section 6.4.3, the competitive bidding for the said black graduates by competing firms 
raise their remuneration to economically distortive levels, and secondly, due to their 
high economic value, these individuals often lack loyalty to any particular firm, which 
in turn exerts a negative impact on labour mobility and stability of black SET 
graduates. Nationally promulgated BBBEE policy interventions need to be examined 
to ensure that the intended outcome do not exert an inefficient economic cost to 
individual firms and the broader community. A proposed remedy, to be applied 
particularly in sectors that employ science and technology graduates, is to 
contractually bind graduates that choose to benefit from BBBEE regulations, to a 
single employer for a fixed period.  
 
Additionally, the lack of coordination between the various industrial development 
institutions in the Eastern Cape Province is well documented. The proposed 
Provincial Strategic Industrial Planning Council shall fill this current vacuum and 
facilitate greater integration and cohesion between the Provincial Growth and 
Development Plans (PGDPs), Municipal Integrated Development Plans (IDPs) and 
the various industrial development agencies in the Eastern Cape Province.   
 
Since this empirical research demonstrated a significant effect size between intra 
value chain cluster collaboration and total value added growth, the institution of 
mechanisms to firstly deepen existing linkages and secondly extend cooperation 
linkages between value chain cluster members need to be factored into a regional 
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cluster based economic development strategy. Current national policy endeavours 
aimed at stimulating intra cluster collaboration are driven from a centralised, top 
down perspective, which is an oxymoron that fails to take into consideration the 
importance of two critical components in the clustering process namely trust building 
and shared governance. With the emphasis placed squarely on the outcomes, rather 
than the processes to achieve the outcomes, the institutional arrangements for 
implementation of nationally driven industrial policy interventions are too rigidly 
centralised, with little or no devolution of public capacity allocation and development 
to regional and local levels. Additionally, the top down mechanisms succeed in 
fostering ad hoc once off collaboration interventions, rather than entrenched, 
sustained dialogue and collaboration.  
 
Policy makers in the Eastern Cape Province may enhance regional intra value chain 
cluster collaboration advantages by facilitating the establishment of Value Chain 
Cluster Councils in the Eastern Cape Province. Such councils should provide forums 
that facilitate collaboration between value chain cluster members, knowledge 
institutions and public authorities, and facilitate the completion of competence audits 
and benchmarking exercises, which generate data that allow for objective decision 
making at the proposed Provincial Strategic Industrial Planning Council level. The 
outcomes of the competence audits and benchmarking exercises, coupled with the 
activities of the proposed Provincial Strategic Industrial Planning Council, shall 
facilitate the development of a broad regional human resources development plan 
(HRDP), encompassing  all levels of education and training,  and the formulation of 
cluster specific skills development strategies. Additionally, the provision of 
information gathering and information sharing structures pertaining to markets, 
technology, competitors, new suppliers and potential international collaborators can 
be actioned within the value chain cluster council framework to expand the depth and 
range of the value chain cluster activities. Local policy makers need note that Value 
Chain Cluster Councils require a business rationale behind it to be sustainable in the 
long run, and ensure that membership fees and other sources of support from 
industry for the Value Chain Cluster Councils increase in importance over time.   
 
The strength of the positive effect size between firm size and total value chain cluster 
value added growth underline the importance of cluster size in generating value 
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added growth. This subservient role of SMEs is reiterated by the findings from the 
survey data which show that SMEs generally fail to liaise with R&D institutions and 
lack the resources and competence to carry out research and development on their 
own, while skills development is generally neglected. Additionally, the proclivity of 
firms to engage in formal horizontal cooperation decreases strongly with a reduction 
in firm size. While the government established the Export Marketing and Investment 
Assistance Scheme (EMIA) as propitiation for the lack of integration in global supply 
chains, the results show that SMEs in the Eastern Cape Province generally fail to see 
the merit in fostering linkages with MNEs. These findings highlight the significance 
and benefit of the proposed Value Chain Cluster Councils, since these bodies will 
firstly identify value chain cluster specific SME skills development needs and 
secondly, stimulate vertical and horizontal linkages with value chain cluster members. 
This process shall enable government to shift away from the supply driven one-size-
fits-all approach, towards a more objective, demand driven approach in identifying 
and implementing instruments to stimulate SME growth in the region. Importantly, the 
nurturing of inter-firm linkages within the proposed Value Chain Cluster Councils 
shall ameliorate the transaction costs associated with horizontal- and vertical 
linkages. 
 
7.5 Limitations and Opportunities for Future Research 
 
The data employed by this research is based on the 1996 Census of Manufacturing. 
More current regional data is highly aggregated and does not provide accurate 
insight into regional and local economic performance at a disaggregated industry 
level. While the accuracy and collection of economic data is beyond criticism, it is 
done on an enterprise basis, which undervalues the performance of industries in 
regions where branch plants are located. Industry data is further compromised by the 
aggregation and lumping of data by enterprises operating across various industrial 
sectors. These limitations point to the need to establish mechanisms at regional and 
local level that will facilitate the collection and reporting of disaggregated data (for 
example four digit industries at municipal level) on an establishment, rather than 
enterprise basis, which shall provide a more accurate account of regional 
performance levels.   
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While this study investigated the twelve complete, value chain clusters in the 
manufacturing sector in the Eastern Cape Province that recorded no gaps in their 
respective value chains, the benchmark value chain cluster framework, established in 
this thesis, can be applied to analyse the remaining value chain clusters in the region 
in identifying unrealised and potential sources of regional industrial growth. 
 
It is worthy to acknowledge that the establishment of the proposed Provincial 
Strategic Industrial Planning Council and Value Chain Cluster Councils are 
necessary, but not sufficient conditions to facilitate improved value chain cluster and 
economic performance in the region. The success of these proposed structures 
hinge firstly on the ability of its participants to identify and assimilate data and 
participation from a diversity of sources and secondly, to secure an inter-
departmental commitment in the execution of its resolutions. This essentially alerts 
the need to identify the managerial processes and structures that embody the 
enactment of coordination within the proposed Provincial Strategic Industrial 
Planning Council and Value Chain Cluster Councils in the Eastern Cape Province.   
 
The performance of a number of sectors is predicated on policy interventions offered 
by the DTI and the DST. While the intent of these policy measures seems beyond 
reproach, objective assessments, justifying the introduction of the various measures, 
could not be detected. Additionally, government reporting is focused on the number 
of beneficiaries of policy interventions and generally fails to provide an objective 
account of the medium to longer term impact of such policy interventions.  
 
7.6 Concluding Remarks 
 
Not withstanding the limitations highlighted, this thesis has contributed to the 
empirical collection of agglomeration research and has signified the opportunity for its 
further exploration in the context of regional economic development.  While this study 
demonstrates that value chain cluster structure and the presence of a number of 
factor conditions represent strategic, controllable variables can potentially influence 
regional industrial performance, cognisance has to be taken of the fact that the 
singular adoption of the value chain clusters approach to regional development may 
 200 
not be a panacea to the short term socio-economic demands of the Eastern Cape 
Province. 
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ANNEXURE A
Matrix of technical coefficients (Sectors 82, 92, 93 & 94 removed)
RMAX 1 2 3 4 5 6 7 8 9 10
1 1 0.11111111 0 0.13333333 0.21428571 0.11538462 0.23076923 0.25925926 0.19230769 0.30769231
2 0.11111111 1 0 0.14705882 0 0.07142857 0 0.1 0 0.0625
3 0 0 1 1 0 0 0 0 0 0
4 0.13333333 0.14705882 1 1 0.03846154 0.03703704 0.03333333 0.03125 0.03846154 0.03703704
5 0.21428571 0 0 0.03846154 1 0.25 0.27272727 0.33333333 0.33333333 0.25
6 0.11538462 0.07142857 0 0.03703704 0.25 1 0.125 0.22222222 0.25 0.22222222
7 0.23076923 0 0 0.03333333 0.27272727 0.125 1 0.27272727 0.33333333 0.4
8 0.25925926 0.1 0 0.03125 0.33333333 0.22222222 0.27272727 1 0.44444444 0.45454545
9 0.19230769 0 0 0.03846154 0.33333333 0.25 0.33333333 0.44444444 1 0.3
10 0.30769231 0.0625 0 0.03703704 0.25 0.22222222 0.4 0.45454545 0.3 1
11 0.5 0.10526316 0 0.10344828 0.125 0.25 0.18181818 0.25 0.125 0.42857143
12 0.07692308 0 0 0 0.33333333 0 0 0.11111111 0.16666667 0.25
13 0.33333333 0.06666667 0 0 0.16666667 0 0.42857143 0.27272727 0.375 0.4
14 0.25 0 0 0 0.1 0 0.16666667 0.375 0.6 0.375
15 0.30769231 0 0 0.03125 0.33333333 0.1 0.44444444 0.25 0.44444444 0.5
16 0.11538462 0 0 0 0.22222222 0.2 0.4 0.1 0.14285714 0.22222222
17 0.15151515 0.13043478 0 0.03703704 0.11111111 0 0 0 0 0
18 0.25 0.1 0 0.03125 0.1 0.2 0 0 0.14285714 0
19 0 0.06666667 0 0 0 0 0 0 0 0
20 0.03333333 0.04761905 0 0 0.18181818 0 0 0.06666667 0 0
21 0.03448276 0.05882353 0 0 0.11111111 0 0 0 0 0
22 0.09090909 0.16666667 0.33333333 0.33333333 0.2 0 0 0.05882353 0 0
23 0.06666667 0 0 0.03333333 0.27272727 0 0 0.11111111 0 0
24 0.03125 0.10526316 0 0.03225806 0.07142857 0 0 0 0 0
25 0.11111111 0 0 0.03571429 0.125 0 0 0 0 0
26 0.125 0.04347826 0.09090909 0.20689655 0 0 0 0 0 0
27 0.2 0 0 0.06060606 0 0 0.07692308 0 0 0.05882353
28 0.325 0.17142857 0 0.10638298 0.06060606 0.03703704 0.10714286 0.12903226 0.06666667 0.09375
29 0.03333333 0.05555556 0 0.03448276 0 0 0 0 0 0
30 0.03448276 0 0 0.03571429 0 0 0 0 0 0
31 0 0.06666667 0 0 0 0 0 0 0 0
32 0.25 0.19672131 0.03389831 0.27272727 0.06349206 0.05084746 0.06557377 0.11666667 0.06666667 0.09836066
33 0.31111111 0.14634146 0.02941176 0.32142857 0.10810811 0.02857143 0.14705882 0.17142857 0.02941176 0.10810811
34 0.16666667 0 0 0.07692308 0.08333333 0.14285714 0 0 0.11111111 0
35 0.18181818 0.09090909 0 0.21428571 0.03030303 0 0 0.05882353 0 0
36 0.33333333 0 0 0.10714286 0 0 0 0.16666667 0 0
37 0.12 0.12820513 0 0.26923077 0.05555556 0.03125 0 0.14285714 0.02941176 0
38 0.2 0 0 0.06666667 0.2 0.16666667 0.11111111 0.2 0.2 0.16666667
39 0.1875 0.13043478 0 0.15625 0.05263158 0 0 0.17647059 0 0.07142857
40 0.25714286 0.12 0.11111111 0.16216216 0.13043478 0.05 0.09090909 0.23809524 0.15 0.18181818
41 0.07692308 0.06666667 0.33333333 0.33333333 0 0 0 0 0 0
42 0.1 0.33333333 0 0.10344828 0 0 0 0 0 0
43 0.36666667 0.11111111 0 0.265625 0.08474576 0.03508772 0.0877193 0.12280702 0.05172414 0.12280702
44 0.14285714 0.03703704 0 0.16 0.04761905 0.07142857 0.125 0.1 0.06666667 0.04761905
45 0.1 0.05 0.2 0.2 0.09090909 0.16666667 0 0.07142857 0.125 0
46 0.03703704 0 0 0.11538462 0 0 0 0 0 0
47 0.03703704 0.2 0.09090909 0.20689655 0 0 0 0 0 0
48 0.06896552 0.05555556 0 0.15384615 0 0 0 0 0 0
49 0.10714286 0.11111111 0.05882353 0.27083333 0.02325581 0 0.02564103 0.02325581 0 0
50 0.12 0.14285714 0.2 0.27906977 0.02702703 0 0.03030303 0.05555556 0.02941176 0.02702703
51 0.05882353 0 0 0.16666667 0 0 0 0 0 0
52 0 0.0625 0 0.07692308 0 0 0 0 0 0
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RMAX 1 2 3 4 5 6 7 8 9 10
53 0.03448276 0.25 0 0.16129032 0 0 0 0 0 0
54 0.19354839 0.14814815 0.04166667 0.2972973 0.05660377 0.02083333 0.06122449 0.07692308 0.04166667 0.05660377
55 0 0.05263158 0 0.06896552 0 0 0 0 0 0
56 0 0.33333333 0.66666667 0.66666667 0 0 0 0 0 0
57 0 0.05882353 0.2 0.2 0 0 0 0 0 0
58 0 0.04 0 0.12121212 0 0 0 0 0 0
59 0 0.18181818 0 0.12121212 0 0 0 0 0 0
60 0.33333333 0.04166667 0 0.09090909 0 0 0 0 0 0
61 0 0.1 0 0.1 0 0 0 0 0 0
62 0 0.25 0.5 0.5 0 0 0 0 0 0
63 0.1 0.16666667 0 0.15151515 0 0.14285714 0.1 0.25 0.2 0.15384615
64 0.09803922 0.22222222 0 0.22222222 0 0.03333333 0.03030303 0.08571429 0.03225806 0.02702703
65 0 0 0 0.03846154 0 0 0 0 0 0
66 0 0 0 0.07692308 0 0 0 0 0 0
67 0.03030303 0.33333333 0.25 0.25 0 0 0 0 0 0
68 0 0.2 0.16666667 0.16666667 0 0 0 0 0 0
69 0 0.03571429 0 0.17647059 0 0 0 0 0 0
70 0.06666667 0 0 0.08 0 0 0 0 0 0
71 0.0625 0.06666667 0 0.06451613 0 0 0 0 0 0
72 0.05714286 0 0 0.17073171 0 0 0 0 0 0
73 0.03125 0 0 0 0 0 0 0 0 0
74 0.03030303 0 0 0.03333333 0 0 0 0.06666667 0 0
75 0.2 0.25 0 0.14705882 0 0 0 0 0 0
76 0.1627907 0.07407407 0.04 0.11111111 0.08333333 0.03846154 0.11111111 0.14285714 0.08333333 0.14285714
77 0 0.04545455 0.5 0.5 0 0 0 0 0 0
78 0.08823529 0.08695652 0 0.05882353 0 0 0 0 0 0
79 0.03571429 0 0.25 0.25 0 0 0 0 0 0
80 0.125 0.11764706 0 0.12820513 0.03846154 0.03846154 0 0.08 0.03571429 0.04761905
81 0.31147541 0.19298246 0.03703704 0.25396825 0.0877193 0.05555556 0.07142857 0.12727273 0.07272727 0.10714286
83 0 0.05263158 0 0.06896552 0 0 0 0 0 0
84 0.14285714 0.16666667 0.33333333 0.33333333 0 0 0 0 0 0
85 0.14814815 0.08125 0 0.14197531 0.05063291 0.02631579 0.03797468 0.05063291 0.03164557 0.05063291
86 0.01666667 0.1 0.2 0.2 0.04166667 0.07142857 0 0 0.05555556 0
87 0.07017544 0.08888889 0.02564103 0.11538462 0 0 0 0.02222222 0.01162791 0.01086957
88 0.04716981 0.08974359 0 0.07 0.01282051 0.01470588 0 0.02631579 0.02857143 0.01282051
89 0.15384615 0.07692308 0.00649351 0.11585366 0.04545455 0.01973684 0.03947368 0.05263158 0.03289474 0.05263158
90 0.17213115 0.06451613 0.01785714 0.15322581 0.04237288 0.01754386 0.04385965 0.05172414 0.03508772 0.05172414
91 0.14880952 0.08433735 0.01204819 0.15060241 0.04819277 0.01807229 0.03614458 0.04819277 0.03012048 0.04819277
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RMAX 11 12 13 14 15 16 17 18 19 20
1 0.5 0.07692308 0.33333333 0.25 0.30769231 0.11538462 0.15151515 0.25 0 0.03333333
2 0.10526316 0 0.06666667 0 0 0 0.13043478 0.1 0.06666667 0.04761905
3 0 0 0 0 0 0 0 0 0 0
4 0.10344828 0 0 0 0.03125 0 0.03703704 0.03125 0 0
5 0.125 0.33333333 0.16666667 0.1 0.33333333 0.22222222 0.11111111 0.1 0 0.18181818
6 0.25 0 0 0 0.1 0.2 0 0.2 0 0
7 0.18181818 0 0.42857143 0.16666667 0.44444444 0.4 0 0 0 0
8 0.25 0.11111111 0.27272727 0.375 0.25 0.1 0 0 0 0.06666667
9 0.125 0.16666667 0.375 0.6 0.44444444 0.14285714 0 0.14285714 0 0
10 0.42857143 0.25 0.4 0.375 0.5 0.22222222 0 0 0 0
11 1 0 0 0 0.16666667 0.25 0 0.33333333 0 0.07142857
12 0 1 0.14285714 0.25 0.28571429 0 0 0 0 0
13 0 0.14285714 1 0.5 0.55555556 0.28571429 0 0 0 0
14 0 0.25 0.5 1 0.375 0 0 0 0 0
15 0.16666667 0.28571429 0.55555556 0.375 1 0.42857143 0 0.1 0 0.07142857
16 0.25 0 0.28571429 0 0.42857143 1 0 0.2 0 0.1
17 0 0 0 0 0 0 1 0.42857143 0.16666667 0.41666667
18 0.33333333 0 0 0 0.1 0.2 0.42857143 1 0.25 0.33333333
19 0 0 0 0 0 0 0.16666667 0.25 1 0.16666667
20 0.07142857 0 0 0 0.07142857 0.1 0.41666667 0.33333333 0.16666667 1
21 0 0 0 0 0 0 0.4 0.33333333 0 0.4
22 0 0 0 0 0 0 0.46666667 0.28571429 0.09090909 0.28571429
23 0 0 0 0 0 0 0.28571429 0.16666667 0 0.375
24 0 0 0 0 0 0 0.35714286 0.36363636 0.125 0.25
25 0 0 0 0 0 0 0.14285714 0.09090909 0 0.2
26 0.0625 0 0 0 0.05882353 0 0.22222222 0.38461538 0.2 0.125
27 0 0 0.06666667 0 0.125 0.08333333 0.04761905 0.08333333 0 0.18181818
28 0.0625 0 0.1 0.03703704 0.12903226 0.07142857 0.14705882 0.16666667 0.03571429 0.12903226
29 0 0 0 0 0.08333333 0 0.0625 0.08333333 0.16666667 0.18181818
30 0 0 0 0 0 0 0.06666667 0 0 0.09090909
31 0 0 0 0 0 0 0 0 0 0
32 0.11864407 0.03389831 0.0483871 0.03333333 0.08196721 0.03333333 0.07575758 0.06349206 0.03389831 0.08333333
33 0.17647059 0 0.08333333 0.02857143 0.14285714 0.09090909 0.125 0.13888889 0.06060606 0.17142857
34 0.25 0 0 0 0.08333333 0.14285714 0 0.33333333 0 0
35 0.0625 0 0 0 0 0 0.3 0.28571429 0.07692308 0.2
36 0.5 0 0 0 0.08333333 0.125 0 0.25 0 0.16666667
37 0.07142857 0 0 0 0.02702703 0.03125 0.10526316 0.11764706 0.03225806 0.06666667
38 0.25 0 0 0 0.1 0.16666667 0 0.16666667 0 0.25
39 0.1875 0 0 0 0.05555556 0.07142857 0.14285714 0.11111111 0.07692308 0.25
40 0.10526316 0.05263158 0.14285714 0.16666667 0.18181818 0 0.03448276 0.04761905 0 0.15789474
41 0 0 0 0 0 0 0.07692308 0.25 0 0
42 0 0 0 0 0 0 0.11764706 0.15384615 0.25 0.14285714
43 0.0862069 0.03571429 0.06896552 0.03508772 0.10344828 0.04347826 0.19298246 0.20833333 0.04545455 0.31818182
44 0.10526316 0 0.05263158 0 0.10526316 0.0625 0.08333333 0.1 0.06666667 0.15789474
45 0.07692308 0 0 0 0.09090909 0.16666667 0 0.16666667 0 0.07142857
46 0 0 0 0 0 0 0 0 0 0
47 0 0 0 0 0 0 0 0 0 0
48 0 0 0 0 0 0 0 0.08333333 0 0
49 0 0 0.02439024 0 0.02380952 0.02631579 0.09090909 0.04761905 0.02702703 0.025
50 0.02777778 0 0.03225806 0.03125 0.02777778 0 0.07692308 0.05555556 0 0
51 0 0 0 0 0 0 0.09090909 0.11111111 0.07692308 0.0625
52 0 0 0 0 0 0 0 0 0 0
Page 227
RMAX 11 12 13 14 15 16 17 18 19 20
53 0 0 0 0 0 0 0.14285714 0.09090909 0.2 0.125
54 0.03773585 0 0.05882353 0.02083333 0.05769231 0.04081633 0.2244898 0.14285714 0.04166667 0.12
55 0 0 0 0 0 0 0.05882353 0 0.14285714 0.1
56 0 0 0 0 0 0 0 0.1 0 0.04761905
57 0 0 0 0 0 0 0.04347826 0.05263158 0.07692308 0.0625
58 0 0 0 0 0 0 0 0.05263158 0 0
59 0 0 0 0 0 0 0.03846154 0.0952381 0.0625 0.05263158
60 0.5 0 0 0 0 0 0.04545455 0.25 0.08333333 0.06666667
61 0 0 0 0 0 0 0 0 0 0
62 0 0 0 0 0 0 0 0 0 0
63 0.07692308 0.125 0.08333333 0.11111111 0.07692308 0 0.05555556 0.07142857 0.125 0
64 0.05714286 0 0 0 0.02777778 0.03125 0.07692308 0.05555556 0.03225806 0.08571429
65 0 0 0 0 0 0 0 0 0 0
66 0 0 0 0 0 0 0 0 0 0
67 0 0 0 0 0 0 0 0.06666667 0 0
68 0 0 0 0 0 0 0.04166667 0.05 0.07142857 0.05882353
69 0 0 0 0 0 0 0.03846154 0.16666667 0.0625 0.07692308
70 0 0 0 0 0 0 0 0.16666667 0 0.07692308
71 0 0 0 0 0 0 0.05263158 0.06666667 0 0
72 0 0 0 0 0 0 0.06060606 0.11764706 0.04166667 0.05555556
73 0 0 0 0 0 0 0.05555556 0.15384615 0 0.07142857
74 0.07142857 0 0 0 0.07142857 0.1 0 0.14285714 0 0.23076923
75 0.25 0 0 0 0 0 0.08333333 0.16666667 0.2 0.125
76 0.06896552 0.08333333 0.03448276 0.03846154 0.10714286 0.03846154 0.125 0.21052632 0.13333333 0.10344828
77 0 0 0 0 0 0 0 0.16666667 0 0.0625
78 0 0 0 0 0 0 0.0952381 0.26666667 0.08333333 0.11764706
79 0 0 0 0 0 0 0.07142857 0 0 0
80 0.04 0 0 0 0.03225806 0.03846154 0.10714286 0.08 0.05 0.17391304
81 0.10909091 0.03703704 0.05263158 0.03636364 0.10714286 0.03636364 0.11864407 0.0877193 0.03703704 0.06896552
83 0 0 0 0 0 0 0 0.125 0 0
84 0.16666667 0 0 0 0 0 0 0.125 0 0
85 0.0443038 0.02777778 0.03797468 0.02631579 0.05063291 0.01898734 0.06875 0.05063291 0.02777778 0.05063291
86 0 0 0 0 0.04166667 0.07142857 0 0.125 0 0
87 0.02272727 0 0.02325581 0.01282051 0.02222222 0 0.03125 0.16666667 0 0.02222222
88 0 0.01515152 0.01351351 0.01470588 0.04054054 0.01470588 0.05 0.04054054 0.03125 0.02631579
89 0.04605263 0.01315789 0.03947368 0.01973684 0.05263158 0.01973684 0.06410256 0.04545455 0.01315789 0.05263158
90 0.05263158 0.01785714 0.04385965 0.01754386 0.0625 0.02678571 0.06153846 0.04237288 0.00877193 0.04237288
91 0.04216867 0.01204819 0.03614458 0.01807229 0.04819277 0.01807229 0.07228916 0.04819277 0.01204819 0.04819277
Page 228
RMAX 21 22 23 24 25 26 27 28 29 30
1 0.03448276 0.09090909 0.06666667 0.03125 0.11111111 0.125 0.2 0.325 0.03333333 0.03448276
2 0.05882353 0.16666667 0 0.10526316 0 0.04347826 0 0.17142857 0.05555556 0
3 0 0.33333333 0 0 0 0.09090909 0 0 0 0
4 0 0.33333333 0.03333333 0.03225806 0.03571429 0.20689655 0.06060606 0.10638298 0.03448276 0.03571429
5 0.11111111 0.2 0.27272727 0.07142857 0.125 0 0 0.06060606 0 0
6 0 0 0 0 0 0 0 0.03703704 0 0
7 0 0 0 0 0 0 0.07692308 0.10714286 0 0
8 0 0.05882353 0.11111111 0 0 0 0 0.12903226 0 0
9 0 0 0 0 0 0 0 0.06666667 0 0
10 0 0 0 0 0 0 0.05882353 0.09375 0 0
11 0 0 0 0 0 0.0625 0 0.0625 0 0
12 0 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0.06666667 0.1 0 0
14 0 0 0 0 0 0 0 0.03703704 0 0
15 0 0 0 0 0 0.05882353 0.125 0.12903226 0.08333333 0
16 0 0 0 0 0 0 0.08333333 0.07142857 0 0
17 0.4 0.46666667 0.28571429 0.35714286 0.14285714 0.22222222 0.04761905 0.14705882 0.0625 0.06666667
18 0.33333333 0.28571429 0.16666667 0.36363636 0.09090909 0.38461538 0.08333333 0.16666667 0.08333333 0
19 0 0.09090909 0 0.125 0 0.2 0 0.03571429 0.16666667 0
20 0.4 0.28571429 0.375 0.25 0.2 0.125 0.18181818 0.12903226 0.18181818 0.09090909
21 1 0.27272727 0.33333333 0.22222222 0 0 0 0.06896552 0 0
22 0.27272727 1 0.45454545 0.21428571 0.1 0.17647059 0.11111111 0.19354839 0.15384615 0.33333333
23 0.33333333 0.45454545 1 0.08333333 0.16666667 0.14285714 0.06666667 0.06451613 0 0
24 0.22222222 0.21428571 0.08333333 1 0.22222222 0.21428571 0.09090909 0.09677419 0.09090909 0.1
25 0 0.1 0.16666667 0.22222222 1 0.16666667 0.125 0.10714286 0 0.14285714
26 0 0.17647059 0.14285714 0.21428571 0.16666667 1 0.25 0.16666667 0.15384615 0.16666667
27 0 0.11111111 0.06666667 0.09090909 0.125 0.25 1 0.8 0.66666667 0.5
28 0.06896552 0.19354839 0.06451613 0.09677419 0.10714286 0.16666667 0.8 1 0.8 0.6
29 0 0.15384615 0 0.09090909 0 0.15384615 0.66666667 0.8 1 0.5
30 0 0.33333333 0 0.1 0.14285714 0.16666667 0.5 0.6 0.5 1
31 0 0 0 0 0 0 0.16666667 0.2 0.16666667 0.2
32 0.01612903 0.10169492 0 0.08196721 0.05 0.078125 0.02985075 0.26470588 0.03225806 0.06557377
33 0.05714286 0.13157895 0.02941176 0.08108108 0.06666667 0.13157895 0.16216216 0.25 0.13333333 0.06666667
34 0 0 0 0 0 0.08333333 0 0.03225806 0 0
35 0.27272727 0.125 0.10344828 0.30769231 0.27272727 0.24137931 0.125 0.26190476 0.10714286 0.11111111
36 0 0 0 0 0 0.06666667 0 0.03571429 0 0
37 0.03030303 0.11111111 0.09090909 0.12121212 0.09090909 0.21212121 0.17647059 0.21276596 0.09375 0.13333333
38 0 0.0625 0 0 0 0 0.09090909 0.1 0.09090909 0.1
39 0.06666667 0.1 0.07692308 0.11764706 0.14285714 0.29411765 0.30769231 0.33333333 0.30769231 0.33333333
40 0 0.14285714 0.05263158 0.10526316 0.125 0.27272727 0.2173913 0.22222222 0.21052632 0.22222222
41 0 0.14285714 0 0 0.2 0 0 0.03571429 0 0
42 0 0.125 0.08333333 0.16666667 0.375 0.21428571 0.09090909 0.0625 0 0.1
43 0.08695652 0.19230769 0.125 0.2173913 0.08695652 0.29166667 0.17857143 0.40677966 0.13043478 0.13636364
44 0.05882353 0.04347826 0.11111111 0.05 0.125 0.09090909 0.07692308 0.28125 0 0
45 0 0.11111111 0 0.07692308 0.1 0.16666667 0.13333333 0.13333333 0 0
46 0 0 0 0 0 0.07692308 0.09090909 0.03571429 0 0
47 0 0.06666667 0 0 0 0.11111111 0.09090909 0.08823529 0 0
48 0 0 0.1 0 0 0.15384615 0.15384615 0.10344828 0 0
49 0 0.04761905 0.05 0.04878049 0.02564103 0.15 0.0952381 0.0862069 0 0.02564103
50 0 0.14285714 0.05882353 0.0625 0.03030303 0.17647059 0.11111111 0.07692308 0.07142857 0.07692308
51 0 0.1 0.125 0.05555556 0.07692308 0.15789474 0.05263158 0.02777778 0 0
52 0 0 0 0 0 0.08333333 0 0 0 0
Page 229
RMAX 21 22 23 24 25 26 27 28 29 30
53 0 0.16666667 0.11111111 0.125 0.07142857 0.23529412 0.07692308 0.03333333 0 0.07142857
54 0.06122449 0.16 0.10204082 0.12244898 0.125 0.26923077 0.1 0.31578947 0.01923077 0.03846154
55 0 0.06666667 0 0 0 0.06666667 0 0 0 0
56 0 0.5 0.05263158 0.10526316 0.05882353 0.2 0.05555556 0.05128205 0 0
57 0 0.11111111 0.05882353 0.05555556 0 0.1 0 0 0 0
58 0 0.16666667 0.05882353 0 0 0.1 0 0.02631579 0 0.16666667
59 0 0.04166667 0.05 0.1 0.05555556 0.19047619 0.05263158 0.05405405 0 0
60 0 0 0.0625 0.05882353 0 0.10526316 0.05 0.07407407 0 0
61 0 0 0 0 0 0.1 0 0 0 0
62 0 0.42857143 0 0 0 0.07692308 0.09090909 0.1 0.09090909 0.1
63 0 0.04545455 0.05555556 0.05263158 0 0.15 0.04545455 0.0625 0 0
64 0.03030303 0.0625 0 0.07692308 0 0.13333333 0.08108108 0.23913043 0.06060606 0.0625
65 0 0 0 0.09090909 0 0.09090909 0.09090909 0 0 0
66 0 0 0 0 0 0.08333333 0 0 0 0
67 0 0.28571429 0.07692308 0 0 0.08333333 0.05882353 0 0 0
68 0 0.22222222 0 0.11111111 0.0625 0.15384615 0.05882353 0.05263158 0 0
69 0 0 0.09090909 0.08333333 0.11111111 0.14285714 0.1 0.03125 0 0
70 0 0 0.09090909 0.08333333 0.25 0.14285714 0.1 0.06451613 0 0
71 0 0.05882353 0.07692308 0.07142857 0 0.2 0.125 0.02941176 0 0
72 0 0 0.0625 0.2 0.15384615 0.16666667 0.06666667 0.02702703 0 0.07142857
73 0 0.14285714 0.08333333 0.16666667 0.1 0.13333333 0.09090909 0.0625 0 0.14285714
74 0 0.09090909 0.07692308 0.07142857 0.2 0.125 0.08333333 0.09375 0.1 0.2
75 0 0.11111111 0.11111111 0.16666667 0.125 0.26315789 0.05555556 0.05128205 0 0.05882353
76 0.03703704 0.13636364 0.10526316 0.15789474 0.05555556 0.25 0.05263158 0.13333333 0.05263158 0
77 0 0.25 0.07142857 0.14285714 0.08333333 0.1875 0.07692308 0.02857143 0 0
78 0 0.16666667 0.13333333 0 0.15384615 0.4 0.10526316 0.1875 0.06666667 0
79 0 0.125 0 0.11111111 0.16666667 0.08333333 0 0 0 0.16666667
80 0.03703704 0.16 0.04166667 0.18181818 0.15 0.20833333 0.14285714 0.17948718 0.14285714 0.15384615
81 0.03571429 0.11111111 0.03448276 0.07017544 0.01754386 0.06666667 0.06666667 0.265625 0.03508772 0.05263158
83 0 0.2 0 0 0 0.1 0 0.03125 0.1 0.2
84 0 0.44444444 0 0 0 0.13333333 0 0.03125 0 0.08333333
85 0.02531646 0.10526316 0.03797468 0.0375 0.01875 0.05625 0.06329114 0.1625 0.05 0.10526316
86 0 0.1875 0 0 0 0.03571429 0 0 0.08333333 0.07142857
87 0.02439024 0.0625 0 0.02272727 0.01190476 0.0326087 0.04444444 0.11111111 0.02380952 0.04878049
88 0.01428571 0.08333333 0 0.02702703 0 0.05263158 0.03846154 0.09 0.02857143 0.08333333
89 0.02631579 0.05128205 0.02564103 0.04605263 0.02631579 0.05844156 0.05128205 0.16025641 0.02597403 0.08333333
90 0.02631579 0.04098361 0.03448276 0.0483871 0.03571429 0.06896552 0.06896552 0.14705882 0.03225806 0.04918033
91 0.02409639 0.06024096 0.03614458 0.04216867 0.02409639 0.06024096 0.06024096 0.14705882 0.03012048 0.03614458
Page 230
RMAX 31 32 33 34 35 36 37 38 39 40
1 0 0.25 0.31111111 0.16666667 0.18181818 0.33333333 0.12 0.2 0.1875 0.25714286
2 0.06666667 0.19672131 0.14634146 0 0.09090909 0 0.12820513 0 0.13043478 0.12
3 0 0.03389831 0.02941176 0 0 0 0 0 0 0.11111111
4 0 0.27272727 0.32142857 0.07692308 0.21428571 0.10714286 0.26923077 0.06666667 0.15625 0.16216216
5 0 0.06349206 0.10810811 0.08333333 0.03030303 0 0.05555556 0.2 0.05263158 0.13043478
6 0 0.05084746 0.02857143 0.14285714 0 0 0.03125 0.16666667 0 0.05
7 0 0.06557377 0.14705882 0 0 0 0 0.11111111 0 0.09090909
8 0 0.11666667 0.17142857 0 0.05882353 0.16666667 0.14285714 0.2 0.17647059 0.23809524
9 0 0.06666667 0.02941176 0.11111111 0 0 0.02941176 0.2 0 0.15
10 0 0.09836066 0.10810811 0 0 0 0 0.16666667 0.07142857 0.18181818
11 0 0.11864407 0.17647059 0.25 0.0625 0.5 0.07142857 0.25 0.1875 0.10526316
12 0 0.03389831 0 0 0 0 0 0 0 0.05263158
13 0 0.0483871 0.08333333 0 0 0 0 0 0 0.14285714
14 0 0.03333333 0.02857143 0 0 0 0 0 0 0.16666667
15 0 0.08196721 0.14285714 0.08333333 0 0.08333333 0.02702703 0.1 0.05555556 0.18181818
16 0 0.03333333 0.09090909 0.14285714 0 0.125 0.03125 0.16666667 0.07142857 0
17 0 0.07575758 0.125 0 0.3 0 0.10526316 0 0.14285714 0.03448276
18 0 0.06349206 0.13888889 0.33333333 0.28571429 0.25 0.11764706 0.16666667 0.11111111 0.04761905
19 0 0.03389831 0.06060606 0 0.07692308 0 0.03225806 0 0.07692308 0
20 0 0.08333333 0.17142857 0 0.2 0.16666667 0.06666667 0.25 0.25 0.15789474
21 0 0.01612903 0.05714286 0 0.27272727 0 0.03030303 0 0.06666667 0
22 0 0.10169492 0.13157895 0 0.125 0 0.11111111 0.0625 0.1 0.14285714
23 0 0 0.02941176 0 0.10344828 0 0.09090909 0 0.07692308 0.05263158
24 0 0.08196721 0.08108108 0 0.30769231 0 0.12121212 0 0.11764706 0.10526316
25 0 0.05 0.06666667 0 0.27272727 0 0.09090909 0 0.14285714 0.125
26 0 0.078125 0.13157895 0.08333333 0.24137931 0.06666667 0.21212121 0 0.29411765 0.27272727
27 0.16666667 0.02985075 0.16216216 0 0.125 0 0.17647059 0.09090909 0.30769231 0.2173913
28 0.2 0.26470588 0.25 0.03225806 0.26190476 0.03571429 0.21276596 0.1 0.33333333 0.22222222
29 0.16666667 0.03225806 0.13333333 0 0.10714286 0 0.09375 0.09090909 0.30769231 0.21052632
30 0.2 0.06557377 0.06666667 0 0.11111111 0 0.13333333 0.1 0.33333333 0.22222222
31 1 0.01666667 0.07692308 0 0.07692308 0 0.06666667 0 0.07692308 0.06666667
32 0.01666667 1 0.33333333 0.14285714 0.23188406 0.22222222 0.44444444 0.2 0.30769231 0.26666667
33 0.07692308 0.33333333 1 0.15384615 0.2826087 0.28571429 0.42857143 0.1875 0.33333333 0.36842105
34 0 0.14285714 0.15384615 1 0.08333333 0.5 0.1 0.125 0.15384615 0.0625
35 0.07692308 0.23188406 0.2826087 0.08333333 1 0.14285714 0.30232558 0.1 0.29411765 0.21212121
36 0 0.22222222 0.28571429 0.5 0.14285714 1 0.27272727 0.44444444 0.38461538 0.17647059
37 0.06666667 0.44444444 0.42857143 0.1 0.30232558 0.27272727 1 0.25 0.42857143 0.29411765
38 0 0.2 0.1875 0.125 0.1 0.44444444 0.25 1 0.35714286 0.23529412
39 0.07692308 0.30769231 0.33333333 0.15384615 0.29411765 0.38461538 0.42857143 0.35714286 1 0.57894737
40 0.06666667 0.26666667 0.36842105 0.0625 0.21212121 0.17647059 0.29411765 0.23529412 0.57894737 1
41 0 0.03389831 0.07692308 0 0.2 0 0 0 0.07692308 0.06666667
42 0 0.1 0.11764706 0 0.30769231 0 0.12121212 0 0.11764706 0.10526316
43 0.03571429 0.41975309 0.390625 0.04347826 0.43859649 0.17391304 0.32307692 0.27272727 0.26923077 0.2962963
44 0 0.15873016 0.20512821 0 0.21212121 0.11111111 0.12820513 0.1 0.13043478 0.07692308
45 0 0.09090909 0.14285714 0.125 0.21428571 0.18181818 0.15384615 0.07692308 0.1875 0.23529412
46 0 0.06779661 0.02941176 0 0.03448276 0 0.11111111 0 0 0
47 0.09090909 0.15 0.04878049 0 0.02857143 0 0.17647059 0 0 0.04347826
48 0 0.06666667 0.05555556 0 0.03333333 0 0.09375 0 0.0625 0.05555556
49 0 0.31944444 0.13114754 0 0.21568627 0 0.32 0.02380952 0.0212766 0.04166667
50 0 0.21917808 0.125 0.03125 0.33333333 0.05882353 0.30434783 0.05714286 0.10526316 0.12820513
51 0 0.11290323 0.1 0 0.08571429 0 0.2 0 0.04761905 0.04347826
52 0 0.03333333 0.03030303 0 0 0 0.03125 0 0 0
Page 231
RMAX 31 32 33 34 35 36 37 38 39 40
53 0 0.07692308 0.04545455 0 0.08823529 0 0.20588235 0 0.04545455 0.08695652
54 0.02040816 0.46575342 0.20895522 0.01923077 0.32432432 0.03846154 0.3 0.07142857 0.12903226 0.19354839
55 0 0.06557377 0.05882353 0 0 0 0.125 0 0 0
56 0 0.140625 0.04444444 0 0.08108108 0 0.22222222 0 0 0.16666667
57 0 0.109375 0.04347826 0 0.05555556 0 0.16666667 0 0 0.04761905
58 0 0.12698413 0.04347826 0 0.02702703 0 0.13513514 0 0 0.04
59 0.07692308 0.15625 0.06666667 0 0.13888889 0 0.23529412 0 0 0.07407407
60 0 0.12903226 0.04761905 0.16666667 0.08823529 0.33333333 0.20588235 0.2 0 0.08695652
61 0 0.08064516 0.05263158 0 0 0 0.15151515 0 0 0.04761905
62 0.125 0.06779661 0.11764706 0 0.03125 0 0.12121212 0 0.05555556 0.15789474
63 0 0.11864407 0.04545455 0 0.05405405 0 0.16216216 0 0 0.08
64 0.06666667 0.390625 0.18867925 0 0.14285714 0.09090909 0.27659574 0.12121212 0.10526316 0.15789474
65 0 0.04918033 0.07692308 0 0.10714286 0 0.12903226 0 0 0.05555556
66 0 0.03333333 0.07142857 0 0.03571429 0 0.03125 0 0 0
67 0 0.06349206 0.02857143 0 0.13333333 0 0.08571429 0 0 0.10526316
68 0 0.10769231 0.04545455 0 0.21875 0 0.16216216 0.05263158 0 0.0952381
69 0 0.12121212 0.05405405 0 0.23076923 0 0.21621622 0 0 0.05263158
70 0 0.08333333 0.05882353 0 0.14285714 0 0.09090909 0 0.05882353 0.11111111
71 0 0.06349206 0.025 0 0.21428571 0 0.11764706 0 0 0.04761905
72 0 0.1884058 0.07317073 0 0.27586207 0 0.325 0.03448276 0.04545455 0.08695652
73 0 0.06451613 0.02564103 0 0.13793103 0 0.08823529 0 0 0.10526316
74 0 0.09836066 0.11111111 0 0.17241379 0.16666667 0.09090909 0.25 0.17647059 0.15789474
75 0 0.10606061 0.04444444 0.125 0.11111111 0.2 0.25714286 0.14285714 0.04 0.12
76 0.04 0.33870968 0.11764706 0.03571429 0.17142857 0.04 0.25 0.12 0.05882353 0.13513514
77 0 0.0625 0.05 0 0.09375 0 0.21875 0 0 0.15
78 0 0.11111111 0.12820513 0 0.23333333 0 0.17142857 0.05882353 0.0952381 0.25
79 0 0.03333333 0 0 0.08333333 0 0.1 0 0.07142857 0.10526316
80 0.05 0.31746032 0.20930233 0.03571429 0.25 0.04166667 0.25641026 0.13043478 0.24 0.32
81 0 0.71212121 0.33846154 0.05357143 0.17647059 0.07142857 0.2 0.08928571 0.15789474 0.18032787
83 0 0.08333333 0 0 0 0 0.05882353 0 0.05882353 0
84 0 0.1 0.02631579 0.1 0 0.14285714 0.05714286 0.11111111 0.05555556 0.14285714
85 0.02777778 0.29310345 0.2 0.025 0.15625 0.03797468 0.17283951 0.0443038 0.06875 0.08860759
86 0 0.03333333 0.01351351 0.05555556 0 0 0.01470588 0 0 0.075
87 0.0125 0.24242424 0.12068966 0.03658537 0.07017544 0.03571429 0.05952381 0.02439024 0.04255319 0.07
88 0.01515152 0.22222222 0.09090909 0.01388889 0.06862745 0.01351351 0.10784314 0.01428571 0.03658537 0.03191489
89 0.01315789 0.32317073 0.17283951 0.02597403 0.1375 0.03246753 0.15432099 0.03205128 0.06410256 0.08441558
90 0.00877193 0.28947368 0.14492754 0.02586207 0.12142857 0.03448276 0.15 0.03125 0.0703125 0.09677419
91 0.01204819 0.3452381 0.19879518 0.02380952 0.15662651 0.03614458 0.16470588 0.04216867 0.07228916 0.10843373
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RMAX 41 42 43 44 45 46 47 48 49 50
1 0.07692308 0.1 0.36666667 0.14285714 0.1 0.03703704 0.03703704 0.06896552 0.10714286 0.12
2 0.06666667 0.33333333 0.11111111 0.03703704 0.05 0 0.2 0.05555556 0.11111111 0.14285714
3 0.33333333 0 0 0 0.2 0 0.09090909 0 0.05882353 0.2
4 0.33333333 0.10344828 0.265625 0.16 0.2 0.11538462 0.20689655 0.15384615 0.27083333 0.27906977
5 0 0 0.08474576 0.04761905 0.09090909 0 0 0 0.02325581 0.02702703
6 0 0 0.03508772 0.07142857 0.16666667 0 0 0 0 0
7 0 0 0.0877193 0.125 0 0 0 0 0.02564103 0.03030303
8 0 0 0.12280702 0.1 0.07142857 0 0 0 0.02325581 0.05555556
9 0 0 0.05172414 0.06666667 0.125 0 0 0 0 0.02941176
10 0 0 0.12280702 0.04761905 0 0 0 0 0 0.02702703
11 0 0 0.0862069 0.10526316 0.07692308 0 0 0 0 0.02777778
12 0 0 0.03571429 0 0 0 0 0 0 0
13 0 0 0.06896552 0.05263158 0 0 0 0 0.02439024 0.03225806
14 0 0 0.03508772 0 0 0 0 0 0 0.03125
15 0 0 0.10344828 0.10526316 0.09090909 0 0 0 0.02380952 0.02777778
16 0 0 0.04347826 0.0625 0.16666667 0 0 0 0.02631579 0
17 0.07692308 0.11764706 0.19298246 0.08333333 0 0 0 0 0.09090909 0.07692308
18 0.25 0.15384615 0.20833333 0.1 0.16666667 0 0 0.08333333 0.04761905 0.05555556
19 0 0.25 0.04545455 0.06666667 0 0 0 0 0.02702703 0
20 0 0.14285714 0.31818182 0.15789474 0.07142857 0 0 0 0.025 0
21 0 0 0.08695652 0.05882353 0 0 0 0 0 0
22 0.14285714 0.125 0.19230769 0.04347826 0.11111111 0 0.06666667 0 0.04761905 0.14285714
23 0 0.08333333 0.125 0.11111111 0 0 0 0.1 0.05 0.05882353
24 0 0.16666667 0.2173913 0.05 0.07692308 0 0 0 0.04878049 0.0625
25 0.2 0.375 0.08695652 0.125 0.1 0 0 0 0.02564103 0.03030303
26 0 0.21428571 0.29166667 0.09090909 0.16666667 0.07692308 0.11111111 0.15384615 0.15 0.17647059
27 0 0.09090909 0.17857143 0.07692308 0.13333333 0.09090909 0.09090909 0.15384615 0.0952381 0.11111111
28 0.03571429 0.0625 0.40677966 0.28125 0.13333333 0.03571429 0.08823529 0.10344828 0.0862069 0.07692308
29 0 0 0.13043478 0 0 0 0 0 0 0.07142857
30 0 0.1 0.13636364 0 0 0 0 0 0.02564103 0.07692308
31 0 0 0.03571429 0 0 0 0.09090909 0 0 0
32 0.03389831 0.1 0.41975309 0.15873016 0.09090909 0.06779661 0.15 0.06666667 0.31944444 0.21917808
33 0.07692308 0.11764706 0.390625 0.20512821 0.14285714 0.02941176 0.04878049 0.05555556 0.13114754 0.125
34 0 0 0.04347826 0 0.125 0 0 0 0 0.03125
35 0.2 0.30769231 0.43859649 0.21212121 0.21428571 0.03448276 0.02857143 0.03333333 0.21568627 0.33333333
36 0 0 0.17391304 0.11111111 0.18181818 0 0 0 0 0.05882353
37 0 0.12121212 0.32307692 0.12820513 0.15384615 0.11111111 0.17647059 0.09375 0.32 0.30434783
38 0 0 0.27272727 0.1 0.07692308 0 0 0 0.02380952 0.05714286
39 0.07692308 0.11764706 0.26923077 0.13043478 0.1875 0 0 0.0625 0.0212766 0.10526316
40 0.06666667 0.10526316 0.2962963 0.07692308 0.23529412 0 0.04347826 0.05555556 0.04166667 0.12820513
41 1 0.28571429 0.03571429 0.06666667 0 0 0 0 0.05882353 0.09090909
42 0.28571429 1 0.16666667 0.10526316 0.07692308 0 0 0.09090909 0.15 0.12121212
43 0.03571429 0.16666667 1 0.20689655 0.12 0.07142857 0.1 0.08928571 0.33333333 0.3030303
44 0.06666667 0.10526316 0.20689655 1 0.22222222 0.2 0.2 0.28571429 0.11111111 0.07317073
45 0 0.07692308 0.12 0.22222222 1 0.125 0.28571429 0.33333333 0.08108108 0.16666667
46 0 0 0.07142857 0.2 0.125 1 0.33333333 0.8 0.08108108 0.03030303
47 0 0 0.1 0.2 0.28571429 0.33333333 1 0.4 0.17948718 0.11111111
48 0 0.09090909 0.08928571 0.28571429 0.33333333 0.8 0.4 1 0.10810811 0.02941176
49 0.05882353 0.15 0.33333333 0.11111111 0.08108108 0.08108108 0.17948718 0.10810811 1 0.6097561
50 0.09090909 0.12121212 0.3030303 0.07317073 0.16666667 0.03030303 0.11111111 0.02941176 0.6097561 1
51 0.09090909 0.1875 0.17857143 0.07692308 0.16666667 0.16666667 0.25 0.25 0.47368421 0.23529412
52 0 0.14285714 0.04761905 0 0 0.4 0.18181818 0.33333333 0.0625 0
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RMAX 41 42 43 44 45 46 47 48 49 50
53 0 0.4 0.28 0.07142857 0 0 0.05 0.06666667 0.42105263 0.28125
54 0.04166667 0.25 0.42465753 0.24 0.11111111 0.04166667 0.11538462 0.07692308 0.43902439 0.47222222
55 0 0.28571429 0.05084746 0.05263158 0 0 0.14285714 0 0.29411765 0.125
56 0.25 0.23529412 0.20689655 0.05882353 0.16666667 0 0.09090909 0.05555556 0.57894737 0.22222222
57 0 0.1875 0.13793103 0.06666667 0.14285714 0 0.16666667 0.0625 0.4 0.23529412
58 0 0.1875 0.13793103 0.06666667 0 0 0.1 0.0625 0.47368421 0.23529412
59 0 0.22222222 0.16129032 0.11538462 0.05555556 0.05555556 0.29411765 0.0625 0.40909091 0.25
60 0 0.2 0.14285714 0.08695652 0 0 0.10526316 0.06666667 0.35 0.24242424
61 0 0.1 0.07407407 0 0 0 0.2 0 0.26315789 0.22580645
62 0.2 0.16666667 0.06779661 0 0.14285714 0.14285714 0.16666667 0.125 0.21052632 0.16666667
63 0 0.17647059 0.21428571 0.13333333 0.05263158 0.07142857 0.21428571 0.125 0.45 0.3030303
64 0.03225806 0.16666667 0.28358209 0.15789474 0.08823529 0.03225806 0.17647059 0.06060606 0.4375 0.2
65 0 0.125 0.07017544 0.11764706 0 0 0 0 0.16666667 0.16666667
66 0 0.11111111 0.03508772 0 0.16666667 0 0 0 0.05555556 0.06451613
67 0 0.2 0.10344828 0.09090909 0.2 0.09090909 0.08333333 0.08333333 0.22222222 0.26666667
68 0 0.14285714 0.15 0.17391304 0.13333333 0.28571429 0.25 0.25 0.32432432 0.34375
69 0 0.18181818 0.18333333 0.17647059 0.11764706 0.1875 0.08695652 0.17647059 0.37837838 0.25
70 0.14285714 0.3 0.0877193 0.11111111 0.11111111 0.5 0.2 0.4 0.10526316 0.125
71 0 0 0.10344828 0.1 0.2 0.2 0.09090909 0.16666667 0.22222222 0.26666667
72 0 0.2 0.234375 0.15384615 0.15384615 0.08333333 0.08333333 0.14285714 0.59459459 0.51428571
73 0 0.07692308 0.12 0.05 0.07692308 0.1 0 0.09090909 0.13157895 0.15625
74 0.11111111 0.25 0.20833333 0.15789474 0.25 0.09090909 0 0.08333333 0.10526316 0.125
75 0 0.4 0.2962963 0.14285714 0.05 0 0.04347826 0.125 0.5 0.29411765
76 0.08333333 0.22222222 0.28571429 0.08571429 0.04761905 0.05555556 0.08695652 0.07407407 0.40909091 0.32352941
77 0.5 0.23076923 0.2 0.08333333 0.14285714 0 0.07692308 0.07692308 0.38888889 0.25806452
78 0.08333333 0.28571429 0.39130435 0.08695652 0.125 0 0.05 0.14285714 0.175 0.17142857
79 0.25 0.11111111 0.04347826 0 0 0 0 0 0.05555556 0.08333333
80 0.04 0.18181818 0.29032258 0.1 0.08333333 0 0.0625 0.04347826 0.20689655 0.225
81 0.03703704 0.07017544 0.41025641 0.13333333 0.08928571 0.03703704 0.10344828 0.05357143 0.26760563 0.2
83 0.14285714 0 0.05084746 0 0 0.25 0.14285714 0.22222222 0.05 0
84 0.14285714 0.125 0.03278689 0 0.11111111 0.22222222 0.21428571 0.2 0.075 0.14285714
85 0.02777778 0.0375 0.34375 0.08860759 0.0443038 0.02777778 0.05625 0.03164557 0.20987654 0.17283951
86 0.16666667 0.07142857 0 0 0.14285714 0 0.03571429 0 0.025 0.07692308
87 0.25 0.03488372 0.125 0.05208333 0.04761905 0.02564103 0.06976744 0.03658537 0.1147541 0.05645161
88 0.01515152 0.02702703 0.11971831 0.03488372 0.02702703 0.02941176 0.06756757 0.02857143 0.10714286 0.04385965
89 0.01315789 0.04605263 0.30487805 0.07692308 0.04605263 0.02631579 0.05844156 0.03289474 0.1746988 0.13855422
90 0.01639344 0.05263158 0.25 0.07692308 0.05737705 0.03571429 0.05932203 0.04464286 0.18309859 0.16153846
91 0.01204819 0.04216867 0.32738095 0.08433735 0.04216867 0.02409639 0.06024096 0.03012048 0.21686747 0.18072289
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RMAX 51 52 53 54 55 56 57 58 59 60
1 0.05882353 0 0.03448276 0.19354839 0 0 0 0 0 0.33333333
2 0 0.0625 0.25 0.14814815 0.05263158 0.33333333 0.05882353 0.04 0.18181818 0.04166667
3 0 0 0 0.04166667 0 0.66666667 0.2 0 0 0
4 0.16666667 0.07692308 0.16129032 0.2972973 0.06896552 0.66666667 0.2 0.12121212 0.12121212 0.09090909
5 0 0 0 0.05660377 0 0 0 0 0 0
6 0 0 0 0.02083333 0 0 0 0 0 0
7 0 0 0 0.06122449 0 0 0 0 0 0
8 0 0 0 0.07692308 0 0 0 0 0 0
9 0 0 0 0.04166667 0 0 0 0 0 0
10 0 0 0 0.05660377 0 0 0 0 0 0
11 0 0 0 0.03773585 0 0 0 0 0 0.5
12 0 0 0 0 0 0 0 0 0 0
13 0 0 0 0.05882353 0 0 0 0 0 0
14 0 0 0 0.02083333 0 0 0 0 0 0
15 0 0 0 0.05769231 0 0 0 0 0 0
16 0 0 0 0.04081633 0 0 0 0 0 0
17 0.09090909 0 0.14285714 0.2244898 0.05882353 0 0.04347826 0 0.03846154 0.04545455
18 0.11111111 0 0.09090909 0.14285714 0 0.1 0.05263158 0.05263158 0.0952381 0.25
19 0.07692308 0 0.2 0.04166667 0.14285714 0 0.07692308 0 0.0625 0.08333333
20 0.0625 0 0.125 0.12 0.1 0.04761905 0.0625 0 0.05263158 0.06666667
21 0 0 0 0.06122449 0 0 0 0 0 0
22 0.1 0 0.16666667 0.16 0.06666667 0.5 0.11111111 0.16666667 0.04166667 0
23 0.125 0 0.11111111 0.10204082 0 0.05263158 0.05882353 0.05882353 0.05 0.0625
24 0.05555556 0 0.125 0.12244898 0 0.10526316 0.05555556 0 0.1 0.05882353
25 0.07692308 0 0.07142857 0.125 0 0.05882353 0 0 0.05555556 0
26 0.15789474 0.08333333 0.23529412 0.26923077 0.06666667 0.2 0.1 0.1 0.19047619 0.10526316
27 0.05263158 0 0.07692308 0.1 0 0.05555556 0 0 0.05263158 0.05
28 0.02777778 0 0.03333333 0.31578947 0 0.05128205 0 0.02631579 0.05405405 0.07407407
29 0 0 0 0.01923077 0 0 0 0 0 0
30 0 0 0.07142857 0.03846154 0 0 0 0.16666667 0 0
31 0 0 0 0.02040816 0 0 0 0 0.07692308 0
32 0.11290323 0.03333333 0.07692308 0.46575342 0.06557377 0.140625 0.109375 0.12698413 0.15625 0.12903226
33 0.1 0.03030303 0.04545455 0.20895522 0.05882353 0.04444444 0.04347826 0.04347826 0.06666667 0.04761905
34 0 0 0 0.01923077 0 0 0 0 0 0.16666667
35 0.08571429 0 0.08823529 0.32432432 0 0.08108108 0.05555556 0.02702703 0.13888889 0.08823529
36 0 0 0 0.03846154 0 0 0 0 0 0.33333333
37 0.2 0.03125 0.20588235 0.3 0.125 0.22222222 0.16666667 0.13513514 0.23529412 0.20588235
38 0 0 0 0.07142857 0 0 0 0 0 0.2
39 0.04761905 0 0.04545455 0.12903226 0 0 0 0 0 0
40 0.04347826 0 0.08695652 0.19354839 0 0.16666667 0.04761905 0.04 0.07407407 0.08695652
41 0.09090909 0 0 0.04166667 0 0.25 0 0 0 0
42 0.1875 0.14285714 0.4 0.25 0.28571429 0.23529412 0.1875 0.1875 0.22222222 0.2
43 0.17857143 0.04761905 0.28 0.42465753 0.05084746 0.20689655 0.13793103 0.13793103 0.16129032 0.14285714
44 0.07692308 0 0.07142857 0.24 0.05263158 0.05882353 0.06666667 0.06666667 0.11538462 0.08695652
45 0.16666667 0 0 0.11111111 0 0.16666667 0.14285714 0 0.05555556 0
46 0.16666667 0.4 0 0.04166667 0 0 0 0 0.05555556 0
47 0.25 0.18181818 0.05 0.11538462 0.14285714 0.09090909 0.16666667 0.1 0.29411765 0.10526316
48 0.25 0.33333333 0.06666667 0.07692308 0 0.05555556 0.0625 0.0625 0.0625 0.06666667
49 0.47368421 0.0625 0.42105263 0.43902439 0.29411765 0.57894737 0.4 0.47368421 0.40909091 0.35
50 0.23529412 0 0.28125 0.47222222 0.125 0.22222222 0.23529412 0.23529412 0.25 0.24242424
51 1 0.18181818 0.53333333 0.2962963 0.38461538 0.625 0.71428571 0.6 0.58823529 0.4375
52 0.18181818 1 0.09090909 0.04347826 0 0.07142857 0.08333333 0.08333333 0.06666667 0.09090909
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RMAX 51 52 53 54 55 56 57 58 59 60
53 0.53333333 0.09090909 1 0.41666667 0.21428571 0.47058824 0.53333333 0.4375 0.36842105 0.46666667
54 0.2962963 0.04347826 0.41666667 1 0.125 0.32142857 0.25 0.25 0.31034483 0.25925926
55 0.38461538 0 0.21428571 0.125 1 0.42857143 0.38461538 0.38461538 0.38461538 0.13333333
56 0.625 0.07142857 0.47058824 0.32142857 0.42857143 1 0.625 0.625 0.61111111 0.38888889
57 0.71428571 0.08333333 0.53333333 0.25 0.38461538 0.625 1 0.6 0.5 0.53333333
58 0.6 0.08333333 0.4375 0.25 0.38461538 0.625 0.6 1 0.5 0.53333333
59 0.58823529 0.06666667 0.36842105 0.31034483 0.38461538 0.61111111 0.5 0.5 1 0.52941176
60 0.4375 0.09090909 0.46666667 0.25925926 0.13333333 0.38888889 0.53333333 0.53333333 0.52941176 1
61 0.25 0 0.35714286 0.19230769 0.4 0.375 0.42857143 0.42857143 0.66666667 0.35714286
62 0.26666667 0.16666667 0.2 0.12244898 0.18181818 0.75 0.26666667 0.35714286 0.46153846 0.2
63 0.5625 0.07692308 0.6 0.38461538 0.26666667 0.58823529 0.66666667 0.66666667 0.47058824 0.5
64 0.46153846 0.14285714 0.5 0.39285714 0.3 0.5 0.35714286 0.35714286 0.375 0.28571429
65 0.21428571 0 0.23076923 0.16666667 0.14285714 0.1875 0.21428571 0.13333333 0.25 0.33333333
66 0.18181818 0 0.07692308 0.08333333 0.125 0.0625 0.07142857 0.07142857 0.07142857 0.07692308
67 0.125 0.2 0.16666667 0.14814815 0 0.5 0.16666667 0.11111111 0.15 0.11764706
68 0.25 0.6 0.2 0.33333333 0.11764706 0.33333333 0.25 0.13636364 0.47368421 0.26315789
69 0.31578947 0.2 0.13043478 0.22580645 0.16666667 0.16 0.17391304 0.17391304 0.36363636 0.18181818
70 0.2 0.66666667 0.0625 0.20833333 0 0.11111111 0.05882353 0.05882353 0.16666667 0.0625
71 0.125 0.66666667 0.09090909 0.24 0 0.04761905 0.05263158 0 0.0952381 0.05555556
72 0.34615385 0.04 0.30769231 0.36 0.20833333 0.32142857 0.34615385 0.2962963 0.40740741 0.30769231
73 0.1875 0 0.125 0.2 0 0.16666667 0.11764706 0.5 0.29411765 0.125
74 0.14285714 0 0.05555556 0.14814815 0.09090909 0.1 0.05263158 0.05263158 0.21052632 0.05555556
75 0.44444444 0.07142857 0.78571429 0.42307692 0.25 0.55555556 0.44444444 0.44444444 0.45 0.47058824
76 0.58823529 0.06666667 0.52941176 0.40740741 0.23529412 0.45 0.5 0.42105263 0.5 0.44444444
77 0.3125 0 0.53846154 0.33333333 0.25 0.4375 0.3125 0.3125 0.3125 0.33333333
78 0.27777778 0.09090909 0.29411765 0.30769231 0.0625 0.25 0.21052632 0.21052632 0.23809524 0.22222222
79 0 0 0.07692308 0.04081633 0 0.2 0 0 0 0
80 0.19230769 0.05263158 0.25 0.27272727 0.08695652 0.22222222 0.19230769 0.14814815 0.21428571 0.15384615
81 0.10344828 0.33333333 0.06557377 0.39726027 0.05263158 0.09677419 0.08196721 0.11864407 0.13793103 0.08333333
83 0.14285714 0.5 0 0.01886792 0 0 0 0 0 0
84 0.13333333 0.42857143 0.11111111 0.08 0 0.5 0.11111111 0 0 0.14285714
85 0.07594937 0.0125 0.0625 0.24705882 0.03797468 0.08860759 0.07594937 0.07594937 0.09493671 0.06962025
86 0 0.07142857 0.0625 0.03 0 0.3 0.0625 0 0 0
87 0.04444444 0.025 0.02083333 0.14925373 0.01136364 0.05208333 0.03125 0.05434783 0.06666667 0.04347826
88 0.03846154 0.046875 0.02439024 0.125 0.02777778 0.075 0.05 0.5 0.09459459 0.05128205
89 0.06578947 0.01973684 0.05769231 0.25609756 0.03246753 0.08441558 0.06410256 0.07142857 0.09090909 0.06493506
90 0.07627119 0.01754386 0.09821429 0.21710526 0.04032258 0.0859375 0.06666667 0.06153846 0.08196721 0.05833333
91 0.07228916 0.01807229 0.06626506 0.27058824 0.03614458 0.08433735 0.07228916 0.07228916 0.09036145 0.06626506
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RMAX 61 62 63 64 65 66 67 68 69 70
1 0 0 0.1 0.09803922 0 0 0.03030303 0 0 0.06666667
2 0.1 0.25 0.16666667 0.22222222 0 0 0.33333333 0.2 0.03571429 0
3 0 0.5 0 0 0 0 0.25 0.16666667 0 0
4 0.1 0.5 0.15151515 0.22222222 0.03846154 0.07692308 0.25 0.16666667 0.17647059 0.08
5 0 0 0 0 0 0 0 0 0 0
6 0 0 0.14285714 0.03333333 0 0 0 0 0 0
7 0 0 0.1 0.03030303 0 0 0 0 0 0
8 0 0 0.25 0.08571429 0 0 0 0 0 0
9 0 0 0.2 0.03225806 0 0 0 0 0 0
10 0 0 0.15384615 0.02702703 0 0 0 0 0 0
11 0 0 0.07692308 0.05714286 0 0 0 0 0 0
12 0 0 0.125 0 0 0 0 0 0 0
13 0 0 0.08333333 0 0 0 0 0 0 0
14 0 0 0.11111111 0 0 0 0 0 0 0
15 0 0 0.07692308 0.02777778 0 0 0 0 0 0
16 0 0 0 0.03125 0 0 0 0 0 0
17 0 0 0.05555556 0.07692308 0 0 0 0.04166667 0.03846154 0
18 0 0 0.07142857 0.05555556 0 0 0.06666667 0.05 0.16666667 0.16666667
19 0 0 0.125 0.03225806 0 0 0 0.07142857 0.0625 0
20 0 0 0 0.08571429 0 0 0 0.05882353 0.07692308 0.07692308
21 0 0 0 0.03030303 0 0 0 0 0 0
22 0 0.42857143 0.04545455 0.0625 0 0 0.28571429 0.22222222 0 0
23 0 0 0.05555556 0 0 0 0.07692308 0 0.09090909 0.09090909
24 0 0 0.05263158 0.07692308 0.09090909 0 0 0.11111111 0.08333333 0.08333333
25 0 0 0 0 0 0 0 0.0625 0.11111111 0.25
26 0.1 0.07692308 0.15 0.13333333 0.09090909 0.08333333 0.08333333 0.15384615 0.14285714 0.14285714
27 0 0.09090909 0.04545455 0.08108108 0.09090909 0 0.05882353 0.05882353 0.1 0.1
28 0 0.1 0.0625 0.23913043 0 0 0 0.05263158 0.03125 0.06451613
29 0 0.09090909 0 0.06060606 0 0 0 0 0 0
30 0 0.1 0 0.0625 0 0 0 0 0 0
31 0 0.125 0 0.06666667 0 0 0 0 0 0
32 0.08064516 0.06779661 0.11864407 0.390625 0.04918033 0.03333333 0.06349206 0.10769231 0.12121212 0.08333333
33 0.05263158 0.11764706 0.04545455 0.18867925 0.07692308 0.07142857 0.02857143 0.04545455 0.05405405 0.05882353
34 0 0 0 0 0 0 0 0 0 0
35 0 0.03125 0.05405405 0.14285714 0.10714286 0.03571429 0.13333333 0.21875 0.23076923 0.14285714
36 0 0 0 0.09090909 0 0 0 0 0 0
37 0.15151515 0.12121212 0.16216216 0.27659574 0.12903226 0.03125 0.08571429 0.16216216 0.21621622 0.09090909
38 0 0 0 0.12121212 0 0 0 0.05263158 0 0
39 0 0.05555556 0 0.10526316 0 0 0 0 0 0.05882353
40 0.04761905 0.15789474 0.08 0.15789474 0.05555556 0 0.10526316 0.0952381 0.05263158 0.11111111
41 0 0.2 0 0.03225806 0 0 0 0 0 0.14285714
42 0.1 0.16666667 0.17647059 0.16666667 0.125 0.11111111 0.2 0.14285714 0.18181818 0.3
43 0.07407407 0.06779661 0.21428571 0.28358209 0.07017544 0.03508772 0.10344828 0.15 0.18333333 0.0877193
44 0 0 0.13333333 0.15789474 0.11764706 0 0.09090909 0.17391304 0.17647059 0.11111111
45 0 0.14285714 0.05263158 0.08823529 0 0.16666667 0.2 0.13333333 0.11764706 0.11111111
46 0 0.14285714 0.07142857 0.03225806 0 0 0.09090909 0.28571429 0.1875 0.5
47 0.2 0.16666667 0.21428571 0.17647059 0 0 0.08333333 0.25 0.08695652 0.2
48 0 0.125 0.125 0.06060606 0 0 0.08333333 0.25 0.17647059 0.4
49 0.26315789 0.21052632 0.45 0.4375 0.16666667 0.05555556 0.22222222 0.32432432 0.37837838 0.10526316
50 0.22580645 0.16666667 0.3030303 0.2 0.16666667 0.06451613 0.26666667 0.34375 0.25 0.125
51 0.25 0.26666667 0.5625 0.46153846 0.21428571 0.18181818 0.125 0.25 0.31578947 0.2
52 0 0.16666667 0.07692308 0.14285714 0 0 0.2 0.6 0.2 0.66666667
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RMAX 61 62 63 64 65 66 67 68 69 70
53 0.35714286 0.2 0.6 0.5 0.23076923 0.07692308 0.16666667 0.2 0.13043478 0.0625
54 0.19230769 0.12244898 0.38461538 0.39285714 0.16666667 0.08333333 0.14814815 0.33333333 0.22580645 0.20833333
55 0.4 0.18181818 0.26666667 0.3 0.14285714 0.125 0 0.11764706 0.16666667 0
56 0.375 0.75 0.58823529 0.5 0.1875 0.0625 0.5 0.33333333 0.16 0.11111111
57 0.42857143 0.26666667 0.66666667 0.35714286 0.21428571 0.07142857 0.16666667 0.25 0.17391304 0.05882353
58 0.42857143 0.35714286 0.66666667 0.35714286 0.13333333 0.07142857 0.11111111 0.13636364 0.17391304 0.05882353
59 0.66666667 0.46153846 0.47058824 0.375 0.25 0.07142857 0.15 0.47368421 0.36363636 0.16666667
60 0.35714286 0.2 0.5 0.28571429 0.33333333 0.07692308 0.11764706 0.26315789 0.18181818 0.0625
61 1 0.36363636 0.5 0.25 0.18181818 0.1 0.06666667 0.10526316 0.04545455 0
62 0.36363636 1 0.33333333 0.4 0.2 0.11111111 0.4 0.5 0.15789474 0.2
63 0.5 0.33333333 1 0.42857143 0.2 0.06666667 0.10526316 0.18181818 0.12 0.05555556
64 0.25 0.4 0.42857143 1 0.33333333 0.11111111 0.05555556 0.17647059 0.1 0.02857143
65 0.18181818 0.2 0.2 0.33333333 1 0.25 0.08333333 0.2 0.17647059 0
66 0.1 0.11111111 0.06666667 0.11111111 0.25 1 0.1 0.06666667 0.125 0
67 0.06666667 0.4 0.10526316 0.05555556 0.08333333 0.1 1 0.6 0.4 0.4
68 0.10526316 0.5 0.18181818 0.17647059 0.2 0.06666667 0.6 1 0.33333333 0.4
69 0.04545455 0.15789474 0.12 0.1 0.17647059 0.125 0.4 0.33333333 1 0.33333333
70 0 0.2 0.05555556 0.02857143 0 0 0.4 0.4 0.33333333 1
71 0 0 0.05 0.07142857 0.18181818 0.1 0.45454545 0.4 0.4 0.33333333
72 0.24 0.25 0.33333333 0.20454545 0.2173913 0.13043478 0.46153846 0.44 0.54545455 0.30769231
73 0.07142857 0.07692308 0.11111111 0.16666667 0.2 0.11111111 0.15384615 0.33333333 0.18181818 0.18181818
74 0 0 0.05 0.05555556 0 0.125 0.23076923 0.23529412 0.27272727 0.4
75 0.29411765 0.16666667 0.5 0.4 0.1875 0.0625 0.16666667 0.22727273 0.11764706 0.11111111
76 0.27777778 0.10714286 0.47368421 0.29411765 0.17647059 0.05882353 0.10344828 0.33333333 0.16666667 0.16666667
77 0.41666667 0.33333333 0.46666667 0.33333333 0.27272727 0.09090909 0.16666667 0.15789474 0.15384615 0.15384615
78 0.05555556 0 0.26315789 0.2 0.06666667 0 0.05555556 0.2 0.13333333 0.21428571
79 0 0.16666667 0 0 0 0 0 0 0 0
80 0.10344828 0.14814815 0.18518519 0.31707317 0.2 0.04761905 0.06666667 0.18518519 0.13636364 0.04166667
81 0.0877193 0.08928571 0.13559322 0.35483871 0.01818182 0.03636364 0.33333333 0.2 0.078125 0.05263158
83 0 0.11111111 0 0 0 0 0.125 0.375 0.16666667 0.5
84 0 0.66666667 0 0 0 0 0.5 0.71428571 0.15789474 0.28571429
85 0.05063291 0.04545455 0.08227848 0.18987342 0.03164557 0.02631579 0.05063291 0.08227848 0.0875 0.03797468
86 0 0.25 0 0 0 0 0.3 0.21428571 0.02631579 0
87 0.02222222 0.05128205 0.05319149 0.1509434 0.0125 0.01219512 0.03846154 0.05 0.05102041 0.02325581
88 0.04054054 0.05714286 0.04878049 0.17391304 0.01515152 0.01470588 0.02631579 0.04411765 0.07317073 0.03125
89 0.04545455 0.04605263 0.07792208 0.18831169 0.03289474 0.01973684 0.05263158 0.07051282 0.08333333 0.03947368
90 0.04761905 0.0483871 0.08474576 0.18939394 0.03225806 0.02459016 0.04761905 0.06060606 0.06716418 0.04385965
91 0.04819277 0.04216867 0.07831325 0.18072289 0.03012048 0.01807229 0.04819277 0.07831325 0.08333333 0.03614458
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RMAX 71 72 73 74 75 76 77 78 79 80
1 0.0625 0.05714286 0.03125 0.03030303 0.2 0.1627907 0 0.08823529 0.03571429 0.125
2 0.06666667 0 0 0 0.25 0.07407407 0.04545455 0.08695652 0 0.11764706
3 0 0 0 0 0 0.04 0.5 0 0.25 0
4 0.06451613 0.17073171 0 0.03333333 0.14705882 0.11111111 0.5 0.05882353 0.25 0.12820513
5 0 0 0 0 0 0.08333333 0 0 0 0.03846154
6 0 0 0 0 0 0.03846154 0 0 0 0.03846154
7 0 0 0 0 0 0.11111111 0 0 0 0
8 0 0 0 0.06666667 0 0.14285714 0 0 0 0.08
9 0 0 0 0 0 0.08333333 0 0 0 0.03571429
10 0 0 0 0 0 0.14285714 0 0 0 0.04761905
11 0 0 0 0.07142857 0.25 0.06896552 0 0 0 0.04
12 0 0 0 0 0 0.08333333 0 0 0 0
13 0 0 0 0 0 0.03448276 0 0 0 0
14 0 0 0 0 0 0.03846154 0 0 0 0
15 0 0 0 0.07142857 0 0.10714286 0 0 0 0.03225806
16 0 0 0 0.1 0 0.03846154 0 0 0 0.03846154
17 0.05263158 0.06060606 0.05555556 0 0.08333333 0.125 0 0.0952381 0.07142857 0.10714286
18 0.06666667 0.11764706 0.15384615 0.14285714 0.16666667 0.21052632 0.16666667 0.26666667 0 0.08
19 0 0.04166667 0 0 0.2 0.13333333 0 0.08333333 0 0.05
20 0 0.05555556 0.07142857 0.23076923 0.125 0.10344828 0.0625 0.11764706 0 0.17391304
21 0 0 0 0 0 0.03703704 0 0 0 0.03703704
22 0.05882353 0 0.14285714 0.09090909 0.11111111 0.13636364 0.25 0.16666667 0.125 0.16
23 0.07692308 0.0625 0.08333333 0.07692308 0.11111111 0.10526316 0.07142857 0.13333333 0 0.04166667
24 0.07142857 0.2 0.16666667 0.07142857 0.16666667 0.15789474 0.14285714 0 0.11111111 0.18181818
25 0 0.15384615 0.1 0.2 0.125 0.05555556 0.08333333 0.15384615 0.16666667 0.15
26 0.2 0.16666667 0.13333333 0.125 0.26315789 0.25 0.1875 0.4 0.08333333 0.20833333
27 0.125 0.06666667 0.09090909 0.08333333 0.05555556 0.05263158 0.07692308 0.10526316 0 0.14285714
28 0.02941176 0.02702703 0.0625 0.09375 0.05128205 0.13333333 0.02857143 0.1875 0 0.17948718
29 0 0 0 0.1 0 0.05263158 0 0.06666667 0 0.14285714
30 0 0.07142857 0.14285714 0.2 0.05882353 0 0 0 0.16666667 0.15384615
31 0 0 0 0 0 0.04 0 0 0 0.05
32 0.06349206 0.1884058 0.06451613 0.09836066 0.10606061 0.33870968 0.0625 0.11111111 0.03333333 0.31746032
33 0.025 0.07317073 0.02564103 0.11111111 0.04444444 0.11764706 0.05 0.12820513 0 0.20930233
34 0 0 0 0 0.125 0.03571429 0 0 0 0.03571429
35 0.21428571 0.27586207 0.13793103 0.17241379 0.11111111 0.17142857 0.09375 0.23333333 0.08333333 0.25
36 0 0 0 0.16666667 0.2 0.04 0 0 0 0.04166667
37 0.11764706 0.325 0.08823529 0.09090909 0.25714286 0.25 0.21875 0.17142857 0.1 0.25641026
38 0 0.03448276 0 0.25 0.14285714 0.12 0 0.05882353 0 0.13043478
39 0 0.04545455 0 0.17647059 0.04 0.05882353 0 0.0952381 0.07142857 0.24
40 0.04761905 0.08695652 0.10526316 0.15789474 0.12 0.13513514 0.15 0.25 0.10526316 0.32
41 0 0 0 0.11111111 0 0.08333333 0.5 0.08333333 0.25 0.04
42 0 0.2 0.07692308 0.25 0.4 0.22222222 0.23076923 0.28571429 0.11111111 0.18181818
43 0.10344828 0.234375 0.12 0.20833333 0.2962963 0.28571429 0.2 0.39130435 0.04347826 0.29032258
44 0.1 0.15384615 0.05 0.15789474 0.14285714 0.08571429 0.08333333 0.08695652 0 0.1
45 0.2 0.15384615 0.07692308 0.25 0.05 0.04761905 0.14285714 0.125 0 0.08333333
46 0.2 0.08333333 0.1 0.09090909 0 0.05555556 0 0 0 0
47 0.09090909 0.08333333 0 0 0.04347826 0.08695652 0.07692308 0.05 0 0.0625
48 0.16666667 0.14285714 0.09090909 0.08333333 0.125 0.07407407 0.07692308 0.14285714 0 0.04347826
49 0.22222222 0.59459459 0.13157895 0.10526316 0.5 0.40909091 0.38888889 0.175 0.05555556 0.20689655
50 0.26666667 0.51428571 0.15625 0.125 0.29411765 0.32352941 0.25806452 0.17142857 0.08333333 0.225
51 0.125 0.34615385 0.1875 0.14285714 0.44444444 0.58823529 0.3125 0.27777778 0 0.19230769
52 0.66666667 0.04 0 0 0.07142857 0.06666667 0 0.09090909 0 0.05263158
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RMAX 71 72 73 74 75 76 77 78 79 80
53 0.09090909 0.30769231 0.125 0.05555556 0.78571429 0.52941176 0.53846154 0.29411765 0.07692308 0.25
54 0.24 0.36 0.2 0.14814815 0.42307692 0.40740741 0.33333333 0.30769231 0.04081633 0.27272727
55 0 0.20833333 0 0.09090909 0.25 0.23529412 0.25 0.0625 0 0.08695652
56 0.04761905 0.32142857 0.16666667 0.1 0.55555556 0.45 0.4375 0.25 0.2 0.22222222
57 0.05263158 0.34615385 0.11764706 0.05263158 0.44444444 0.5 0.3125 0.21052632 0 0.19230769
58 0 0.2962963 0.5 0.05263158 0.44444444 0.42105263 0.3125 0.21052632 0 0.14814815
59 0.0952381 0.40740741 0.29411765 0.21052632 0.45 0.5 0.3125 0.23809524 0 0.21428571
60 0.05555556 0.30769231 0.125 0.05555556 0.47058824 0.44444444 0.33333333 0.22222222 0 0.15384615
61 0 0.24 0.07142857 0 0.29411765 0.27777778 0.41666667 0.05555556 0 0.10344828
62 0 0.25 0.07692308 0 0.16666667 0.10714286 0.33333333 0 0.16666667 0.14814815
63 0.05 0.33333333 0.11111111 0.05 0.5 0.47368421 0.46666667 0.26315789 0 0.18518519
64 0.07142857 0.20454545 0.16666667 0.05555556 0.4 0.29411765 0.33333333 0.2 0 0.31707317
65 0.18181818 0.2173913 0.2 0 0.1875 0.17647059 0.27272727 0.06666667 0 0.2
66 0.1 0.13043478 0.11111111 0.125 0.0625 0.05882353 0.09090909 0 0 0.04761905
67 0.45454545 0.46153846 0.15384615 0.23076923 0.16666667 0.10344828 0.16666667 0.05555556 0 0.06666667
68 0.4 0.44 0.33333333 0.23529412 0.22727273 0.33333333 0.15789474 0.2 0 0.18518519
69 0.4 0.54545455 0.18181818 0.27272727 0.11764706 0.16666667 0.15384615 0.13333333 0 0.13636364
70 0.33333333 0.30769231 0.18181818 0.4 0.11111111 0.16666667 0.15384615 0.21428571 0 0.04166667
71 1 0.46153846 0.25 0.16666667 0.04761905 0.15 0.0625 0.11764706 0 0.125
72 0.46153846 1 0.28571429 0.26666667 0.32142857 0.31034483 0.28 0.15789474 0.07692308 0.2
73 0.25 0.28571429 1 0.25 0.16666667 0.29411765 0.23076923 0.2 0 0.13043478
74 0.16666667 0.26666667 0.25 1 0.1 0.15 0.13333333 0.26666667 0 0.11111111
75 0.04761905 0.32142857 0.16666667 0.1 1 0.61111111 0.64285714 0.31578947 0.0625 0.32
76 0.15 0.31034483 0.29411765 0.15 0.61111111 1 0.5 0.44444444 0.03846154 0.33333333
77 0.0625 0.28 0.23076923 0.13333333 0.64285714 0.5 1 0.25 0.16666667 0.2173913
78 0.11764706 0.15789474 0.2 0.26666667 0.31578947 0.44444444 0.25 1 0 0.25
79 0 0.07692308 0 0 0.0625 0.03846154 0.16666667 0 1 0.1
80 0.125 0.2 0.13043478 0.11111111 0.32 0.33333333 0.2173913 0.25 0.1 1
81 0.5 0.13235294 0.03389831 0.06896552 0.0625 0.34482759 0.05454545 0.10169492 0.01785714 0.3
83 0.5 0.04347826 0 0.09090909 0 0.03448276 0.11111111 0 0 0.11111111
84 0.28571429 0.03448276 0 0.08333333 0.25 0.11111111 0.25 0 0.125 0.03333333
85 0.05063291 0.1375 0.0443038 0.05063291 0.08125 0.23214286 0.05696203 0.06962025 0 0.18333333
86 0.08333333 0 0 0.07142857 0.0625 0.03703704 0.14285714 0 0.07142857 0.04166667
87 0.0125 0.05357143 0.0125 0.02222222 0.03 0.15625 0.125 0.02083333 0.01219512 0.2
88 0.03125 0.07291667 0.25 0.02777778 0.03488372 0.15116279 0.01428571 0.02439024 0 0.3
89 0.03846154 0.12658228 0.03896104 0.05263158 0.07692308 0.14102564 0.05194805 0.06493506 0.01298701 0.14935065
90 0.0390625 0.12686567 0.05263158 0.05172414 0.11403509 0.11206897 0.08035714 0.07758621 0.02678571 0.1640625
91 0.04819277 0.13855422 0.04216867 0.04819277 0.08433735 0.12941176 0.05421687 0.06626506 0.01807229 0.14457831
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RMAX 81 83 84 85 86 87 88 89 90 91
1 0.31147541 0 0.14285714 0.14814815 0.01666667 0.07017544 0.04716981 0.15384615 0.17213115 0.14880952
2 0.19298246 0.05263158 0.16666667 0.08125 0.1 0.08888889 0.08974359 0.07692308 0.06451613 0.08433735
3 0.03703704 0 0.33333333 0 0.2 0.02564103 0 0.00649351 0.01785714 0.01204819
4 0.25396825 0.06896552 0.33333333 0.14197531 0.2 0.11538462 0.07 0.11585366 0.15322581 0.15060241
5 0.0877193 0 0 0.05063291 0.04166667 0 0.01282051 0.04545455 0.04237288 0.04819277
6 0.05555556 0 0 0.02631579 0.07142857 0 0.01470588 0.01973684 0.01754386 0.01807229
7 0.07142857 0 0 0.03797468 0 0 0 0.03947368 0.04385965 0.03614458
8 0.12727273 0 0 0.05063291 0 0.02222222 0.02631579 0.05263158 0.05172414 0.04819277
9 0.07272727 0 0 0.03164557 0.05555556 0.01162791 0.02857143 0.03289474 0.03508772 0.03012048
10 0.10714286 0 0 0.05063291 0 0.01086957 0.01282051 0.05263158 0.05172414 0.04819277
11 0.10909091 0 0.16666667 0.0443038 0 0.02272727 0 0.04605263 0.05263158 0.04216867
12 0.03703704 0 0 0.02777778 0 0 0.01515152 0.01315789 0.01785714 0.01204819
13 0.05263158 0 0 0.03797468 0 0.02325581 0.01351351 0.03947368 0.04385965 0.03614458
14 0.03636364 0 0 0.02631579 0 0.01282051 0.01470588 0.01973684 0.01754386 0.01807229
15 0.10714286 0 0 0.05063291 0.04166667 0.02222222 0.04054054 0.05263158 0.0625 0.04819277
16 0.03636364 0 0 0.01898734 0.07142857 0 0.01470588 0.01973684 0.02678571 0.01807229
17 0.11864407 0 0 0.06875 0 0.03125 0.05 0.06410256 0.06153846 0.07228916
18 0.0877193 0.125 0.125 0.05063291 0.125 0.16666667 0.04054054 0.04545455 0.04237288 0.04819277
19 0.03703704 0 0 0.02777778 0 0 0.03125 0.01315789 0.00877193 0.01204819
20 0.06896552 0 0 0.05063291 0 0.02222222 0.02631579 0.05263158 0.04237288 0.04819277
21 0.03571429 0 0 0.02531646 0 0.02439024 0.01428571 0.02631579 0.02631579 0.02409639
22 0.11111111 0.2 0.44444444 0.10526316 0.1875 0.0625 0.08333333 0.05128205 0.04098361 0.06024096
23 0.03448276 0 0 0.03797468 0 0 0 0.02564103 0.03448276 0.03614458
24 0.07017544 0 0 0.0375 0 0.02272727 0.02702703 0.04605263 0.0483871 0.04216867
25 0.01754386 0 0 0.01875 0 0.01190476 0 0.02631579 0.03571429 0.02409639
26 0.06666667 0.1 0.13333333 0.05625 0.03571429 0.0326087 0.05263158 0.05844156 0.06896552 0.06024096
27 0.06666667 0 0 0.06329114 0 0.04444444 0.03846154 0.05128205 0.06896552 0.06024096
28 0.265625 0.03125 0.03125 0.1625 0 0.11111111 0.09 0.16025641 0.14705882 0.14705882
29 0.03508772 0.1 0 0.05 0.08333333 0.02380952 0.02857143 0.02597403 0.03225806 0.03012048
30 0.05263158 0.2 0.08333333 0.10526316 0.07142857 0.04878049 0.08333333 0.08333333 0.04918033 0.03614458
31 0 0 0 0.02777778 0 0.0125 0.01515152 0.01315789 0.00877193 0.01204819
32 0.71212121 0.08333333 0.1 0.29310345 0.03333333 0.24242424 0.22222222 0.32317073 0.28947368 0.3452381
33 0.33846154 0 0.02631579 0.2 0.01351351 0.12068966 0.09090909 0.17283951 0.14492754 0.19879518
34 0.05357143 0 0.1 0.025 0.05555556 0.03658537 0.01388889 0.02597403 0.02586207 0.02380952
35 0.17647059 0 0 0.15625 0 0.07017544 0.06862745 0.1375 0.12142857 0.15662651
36 0.07142857 0 0.14285714 0.03797468 0 0.03571429 0.01351351 0.03246753 0.03448276 0.03614458
37 0.2 0.05882353 0.05714286 0.17283951 0.01470588 0.05952381 0.10784314 0.15432099 0.15 0.16470588
38 0.08928571 0 0.11111111 0.0443038 0 0.02439024 0.01428571 0.03205128 0.03125 0.04216867
39 0.15789474 0.05882353 0.05555556 0.06875 0 0.04255319 0.03658537 0.06410256 0.0703125 0.07228916
40 0.18032787 0 0.14285714 0.08860759 0.075 0.07 0.03191489 0.08441558 0.09677419 0.10843373
41 0.03703704 0.14285714 0.14285714 0.02777778 0.16666667 0.25 0.01515152 0.01315789 0.01639344 0.01204819
42 0.07017544 0 0.125 0.0375 0.07142857 0.03488372 0.02702703 0.04605263 0.05263158 0.04216867
43 0.41025641 0.05084746 0.03278689 0.34375 0 0.125 0.11971831 0.30487805 0.25 0.32738095
44 0.13333333 0 0 0.08860759 0 0.05208333 0.03488372 0.07692308 0.07692308 0.08433735
45 0.08928571 0 0.11111111 0.0443038 0.14285714 0.04761905 0.02702703 0.04605263 0.05737705 0.04216867
46 0.03703704 0.25 0.22222222 0.02777778 0 0.02564103 0.02941176 0.02631579 0.03571429 0.02409639
47 0.10344828 0.14285714 0.21428571 0.05625 0.03571429 0.06976744 0.06756757 0.05844156 0.05932203 0.06024096
48 0.05357143 0.22222222 0.2 0.03164557 0 0.03658537 0.02857143 0.03289474 0.04464286 0.03012048
49 0.26760563 0.05 0.075 0.20987654 0.025 0.1147541 0.10714286 0.1746988 0.18309859 0.21686747
50 0.2 0 0.14285714 0.17283951 0.07692308 0.05645161 0.04385965 0.13855422 0.16153846 0.18072289
51 0.10344828 0.14285714 0.13333333 0.07594937 0 0.04444444 0.03846154 0.06578947 0.07627119 0.07228916
52 0.33333333 0.5 0.42857143 0.0125 0.07142857 0.025 0.046875 0.01973684 0.01754386 0.01807229
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RMAX 81 83 84 85 86 87 88 89 90 91
53 0.06557377 0 0.11111111 0.0625 0.0625 0.02083333 0.02439024 0.05769231 0.09821429 0.06626506
54 0.39726027 0.01886792 0.08 0.24705882 0.03 0.14925373 0.125 0.25609756 0.21710526 0.27058824
55 0.05263158 0 0 0.03797468 0 0.01136364 0.02777778 0.03246753 0.04032258 0.03614458
56 0.09677419 0 0.5 0.08860759 0.3 0.05208333 0.075 0.08441558 0.0859375 0.08433735
57 0.08196721 0 0.11111111 0.07594937 0.0625 0.03125 0.05 0.06410256 0.06666667 0.07228916
58 0.11864407 0 0 0.07594937 0 0.05434783 0.5 0.07142857 0.06153846 0.07228916
59 0.13793103 0 0 0.09493671 0 0.06666667 0.09459459 0.09090909 0.08196721 0.09036145
60 0.08333333 0 0.14285714 0.06962025 0 0.04347826 0.05128205 0.06493506 0.05833333 0.06626506
61 0.0877193 0 0 0.05063291 0 0.02222222 0.04054054 0.04545455 0.04761905 0.04819277
62 0.08928571 0.11111111 0.66666667 0.04545455 0.25 0.05128205 0.05714286 0.04605263 0.0483871 0.04216867
63 0.13559322 0 0 0.08227848 0 0.05319149 0.04878049 0.07792208 0.08474576 0.07831325
64 0.35483871 0 0 0.18987342 0 0.1509434 0.17391304 0.18831169 0.18939394 0.18072289
65 0.01818182 0 0 0.03164557 0 0.0125 0.01515152 0.03289474 0.03225806 0.03012048
66 0.03636364 0 0 0.02631579 0 0.01219512 0.01470588 0.01973684 0.02459016 0.01807229
67 0.33333333 0.125 0.5 0.05063291 0.3 0.03846154 0.02631579 0.05263158 0.04761905 0.04819277
68 0.2 0.375 0.71428571 0.08227848 0.21428571 0.05 0.04411765 0.07051282 0.06060606 0.07831325
69 0.078125 0.16666667 0.15789474 0.0875 0.02631579 0.05102041 0.07317073 0.08333333 0.06716418 0.08333333
70 0.05263158 0.5 0.28571429 0.03797468 0 0.02325581 0.03125 0.03947368 0.04385965 0.03614458
71 0.5 0.5 0.28571429 0.05063291 0.08333333 0.0125 0.03125 0.03846154 0.0390625 0.04819277
72 0.13235294 0.04347826 0.03448276 0.1375 0 0.05357143 0.07291667 0.12658228 0.12686567 0.13855422
73 0.03389831 0 0 0.0443038 0 0.0125 0.25 0.03896104 0.05263158 0.04216867
74 0.06896552 0.09090909 0.08333333 0.05063291 0.07142857 0.02222222 0.02777778 0.05263158 0.05172414 0.04819277
75 0.0625 0 0.25 0.08125 0.0625 0.03 0.03488372 0.07692308 0.11403509 0.08433735
76 0.34482759 0.03448276 0.11111111 0.23214286 0.03703704 0.15625 0.15116279 0.14102564 0.11206897 0.12941176
77 0.05454545 0.11111111 0.25 0.05696203 0.14285714 0.125 0.01428571 0.05194805 0.08035714 0.05421687
78 0.10169492 0 0 0.06962025 0 0.02083333 0.02439024 0.06493506 0.07758621 0.06626506
79 0.01785714 0 0.125 0 0.07142857 0.01219512 0 0.01298701 0.02678571 0.01807229
80 0.3 0.11111111 0.03333333 0.18333333 0.04166667 0.2 0.3 0.14935065 0.1640625 0.14457831
81 1 0.16666667 0.16666667 0.27325581 0.1 0.25 0.19354839 0.28313253 0.26666667 0.31547619
83 0.16666667 1 0.44444444 0.075 0.07142857 0.08333333 0.09375 0.03947368 0.03174603 0.03614458
84 0.16666667 0.44444444 1 0.04545455 0.28571429 0.07692308 0.05714286 0.03205128 0.05263158 0.04216867
85 0.27325581 0.075 0.04545455 1 0.11764706 0.35632184 0.36111111 0.7816092 0.66666667 0.90588235
86 0.1 0.07142857 0.28571429 0.11764706 1 0.5 0.0625 0.03846154 0.07017544 0.06024096
87 0.25 0.08333333 0.07692308 0.35632184 0.5 1 0.54347826 0.4375 0.44927536 0.45238095
88 0.19354839 0.09375 0.05714286 0.36111111 0.0625 0.54347826 1 0.4025974 0.43076923 0.38554217
89 0.28313253 0.03947368 0.03205128 0.7816092 0.03846154 0.4375 0.4025974 1 0.7125 0.82758621
90 0.26666667 0.03174603 0.05263158 0.66666667 0.07017544 0.44927536 0.43076923 0.7125 1 0.73493976
91 0.31547619 0.03614458 0.04216867 0.90588235 0.06024096 0.45238095 0.38554217 0.82758621 0.73493976 1
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ANNEXURE B
Average linkage value   
r-bar(ik) Cluster1 Cluster2 Cluster3 Cluster4 Cluster5 Cluster6 Cluster7 Cluster8 Cluster9 Cluster10
1 0.5 0.0960114 0.10661765 0.22091919 0.22232143 0.11515152 0.2807377 0.0753814 0.140625 0.148204
2 0.05409357 0.13333333 0.06521739 0.11884277 0.12521739 0 0.19485188 0.08070881 0.10263158 0.056746
3 0 0.11111111 0.04545455 0.00588235 0.05555556 0 0.03546767 0.06666667 0 0
4 0.10521189 0.15749863 0.13286004 0.23975504 0.15920608 0.05 0.26334776 0.08074074 0.03175403 0.0592965
5 0.10565476 0.04166667 0 0.0634348 0.09153318 0.1 0.07560568 0.17535354 0.08571429 0.0151515
6 0.12706044 0 0 0.02667414 0.025 0.08333333 0.05320151 0 0.1 0.0092593
7 0.10314685 0 0 0.04695562 0.04545455 0.05555556 0.06850117 0 0 0.0460165
8 0.16898148 0 0 0.11518325 0.20728291 0.13333333 0.1219697 0.04732026 0 0.0322581
9 0.1071047 0 0 0.02925239 0.075 0.1 0.06969697 0 0.07142857 0.0166667
10 0.18406593 0 0 0.05570683 0.12662338 0.08333333 0.10275176 0 0 0.0381434
11 0.5625 0 0.03125 0.08732121 0.14638158 0.16071429 0.11386749 0.01428571 0.16666667 0.015625
12 0.01923077 0 0 0.00714286 0.02631579 0 0.03546767 0 0 0
13 0.08333333 0 0 0.03045977 0.07142857 0 0.05050934 0 0 0.0416667
14 0.0625 0 0 0.01273183 0.08333333 0 0.03484848 0 0 0.0092593
15 0.16025641 0 0.02941176 0.0611181 0.11868687 0.08571429 0.09455504 0.01428571 0.05 0.0843414
16 0.15831044 0 0 0.04081978 0.03571429 0.13333333 0.03484848 0.02 0.1 0.0386905
17 0.03787879 0.11247576 0.15873016 0.16607769 0.08866995 0 0.09720082 0.51380952 0.39285714 0.0809611
18 0.29166667 0.16491841 0.32564103 0.16611671 0.07936508 0.1547619 0.07560568 0.30952381 0.68181818 0.0833333
19 0 0.08333333 0.14166667 0.05304835 0.03846154 0 0.03546767 0.08484848 0.1875 0.0505952
20 0.06785714 0.11428571 0.12132353 0.18603802 0.20394737 0.24038462 0.07614943 0.49547619 0.29166667 0.1458944
21 0.00862069 0 0 0.09683334 0.03333333 0 0.02592166 0.48121212 0.27777778 0.0172414
22 0.02272727 0.12261905 0.17156863 0.14399955 0.12142857 0.07670455 0.10640301 0.49593074 0.25 0.1979597
23 0.01666667 0.08333333 0.13809524 0.07808716 0.06477733 0.03846154 0.01724138 0.48971861 0.125 0.0327957
24 0.0078125 0.12962963 0.10714286 0.181839 0.11145511 0.03571429 0.07607133 0.22539683 0.68181818 0.0946481
25 0.02777778 0.525 0.16025641 0.13345191 0.13392857 0.1 0.03377193 0.12190476 0.15656566 0.09375
26 0.084375 0.12698413 0.7 0.21701589 0.28342246 0.0625 0.07239583 0.13330999 0.29945055 0.1842949
27 0.05 0.0719697 0.17763158 0.15701226 0.26254181 0.08712121 0.04825871 0.081443 0.08712121 0.7416667
28 0.11386809 0.06845238 0.17708333 0.26218751 0.27777778 0.096875 0.26516544 0.12062422 0.13172043 0.8
29 0.00833333 0 0.11025641 0.12150362 0.25910931 0.09545455 0.03367289 0.07963287 0.08712121 0.7416667
30 0.00862069 0.08095238 0.08333333 0.12026418 0.27777778 0.15 0.05910267 0.09818182 0.05 0.65
31 0 0 0 0.06124542 0.07179487 0 0.00833333 0 0 0.1833333
32 0.18343086 0.06129944 0.09461806 0.34937505 0.28717949 0.14918033 0.85606061 0.05538297 0.07272964 0.0980971
33 0.23178553 0.08707893 0.12989204 0.46222149 0.35087719 0.14930556 0.33589744 0.10291243 0.10998498 0.1530405
34 0.47916667 0 0.04166667 0.08327441 0.10817308 0.0625 0.09821429 0 0.16666667 0.0080645
35 0.11762716 0.26013986 0.23735632 0.45470615 0.25311943 0.1362069 0.20417732 0.20023511 0.2967033 0.1512897
36 0.58333333 0 0.03333333 0.18337568 0.28054299 0.30555556 0.1468254 0.03333333 0.125 0.0089286
37 0.14103896 0.07070707 0.19177489 0.46207684 0.36134454 0.17045455 0.32222222 0.08085061 0.11942959 0.15408
38 0.25486111 0 0.02941176 0.18813241 0.29621849 0.625 0.14464286 0.0625 0.08333333 0.0954545
39 0.22836538 0.11247576 0.19467787 0.31305064 0.78947368 0.26680672 0.23279352 0.12728938 0.11437908 0.3205128
40 0.15034415 0.09897661 0.26136364 0.29819124 0.78947368 0.19659443 0.22349727 0.07757324 0.0764411 0.2180905
41 0.01923077 0.4952381 0.04166667 0.07052747 0.07179487 0.05555556 0.03546767 0.04395604 0.125 0.0089286
42 0.025 0.55357143 0.25 0.17900727 0.11145511 0.125 0.08508772 0.09376751 0.16025641 0.0633523
43 0.16756622 0.09644582 0.34148551 0.4885242 0.28276353 0.2405303 0.41500475 0.1830857 0.21286232 0.2130374
44 0.08980785 0.09897661 0.08893281 0.17047022 0.10367893 0.12894737 0.14603175 0.09092819 0.075 0.0895433
45 0.12093531 0.05897436 0.14583333 0.14286447 0.21139706 0.16346154 0.0900974 0.03650794 0.12179487 0.0666667
46 0.00925926 0 0.03846154 0.04928684 0 0.04545455 0.05241682 0 0 0.0316558
47 0.00925926 0 0.08055556 0.0832645 0.02173913 0 0.12672414 0.01333333 0 0.0447861
48 0.01724138 0.03030303 0.14835165 0.06308057 0.05902778 0.04166667 0.06011905 0.02 0.04166667 0.0643236
49 0.02678571 0.07815485 0.1625 0.24141274 0.03147163 0.06453634 0.29352504 0.04270563 0.04819977 0.0517715
50 0.05946283 0.08080808 0.17394958 0.25814229 0.11673414 0.09107143 0.20958904 0.05572075 0.05902778 0.0840965
51 0.01470588 0.11844406 0.21783626 0.15131868 0.04554865 0.07142857 0.10817575 0.07568182 0.08333333 0.0201023
52 0 0.04761905 0.08712121 0.03236073 0 0 0.18333333 0 0 0
53 0.00862069 0.15714286 0.26470588 0.17391444 0.06620553 0.02777778 0.07124842 0.10912698 0.10795455 0.0454212
54 0.07224414 0.13888889 0.28846154 0.30613287 0.16129032 0.10978836 0.43150685 0.13355102 0.13265306 0.1183704
55 0 0.0952381 0.06458333 0.0643255 0 0.04545455 0.05910267 0.04509804 0 0
56 0 0.18137255 0.225 0.1553733 0.08333333 0.05 0.1186996 0.12005013 0.10263158 0.0267094
ikr
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r-bar(ik) Cluster1 Cluster2 Cluster3 Cluster4 Cluster5 Cluster6 Cluster7 Cluster8 Cluster9 Cluster10
57 0 0.0625 0.15526316 0.11918784 0.02380952 0.02631579 0.09567111 0.05518258 0.05409357 0
58 0 0.0625 0.15526316 0.09834392 0.02 0.02631579 0.1228141 0.04509804 0.02631579 0.0482456
59 0 0.09259259 0.21428571 0.16328514 0.03703704 0.10526316 0.14709052 0.03655196 0.09761905 0.0266714
60 0.33333333 0.06666667 0.16374269 0.127688 0.04347826 0.12777778 0.1061828 0.03492424 0.15441176 0.0310185
61 0 0.03333333 0.07777778 0.07633382 0.02380952 0 0.08418223 0 0 0
62 0 0.12222222 0.03846154 0.09721079 0.10672515 0 0.07854116 0.08571429 0 0.0954545
63 0.04423077 0.05882353 0.20657895 0.13222833 0.04 0.025 0.12711864 0.03131313 0.06203008 0.0269886
64 0.06152279 0.06630824 0.16666667 0.24175748 0.13157895 0.08838384 0.37273185 0.05108808 0.06623932 0.1108294
65 0 0.04166667 0.07878788 0.11665473 0.02777778 0 0.03368107 0 0.04545455 0.0227273
66 0 0.03703704 0.04166667 0.04421992 0 0.0625 0.03484848 0 0 0
67 0.00757576 0.06666667 0.06944444 0.0835468 0.05263158 0.11538462 0.1984127 0.07252747 0.03333333 0.0147059
68 0 0.06845238 0.17692308 0.15231038 0.04761905 0.14396285 0.15384615 0.06454248 0.08055556 0.0278638
69 0 0.0976431 0.13809524 0.16414729 0.02631579 0.13636364 0.09966856 0.04125874 0.125 0.0328125
70 0.01666667 0.23095238 0.17857143 0.08439515 0.08496732 0.2 0.06798246 0.03356643 0.125 0.041129
71 0.015625 0 0.15882353 0.11707621 0.02380952 0.08333333 0.28174603 0.03767564 0.06904762 0.0386029
72 0.01428571 0.11794872 0.1622807 0.22168156 0.06620553 0.15057471 0.16037937 0.03573232 0.15882353 0.0412806
73 0.0078125 0.05897436 0.16666667 0.10044843 0.05263158 0.125 0.04920722 0.07063492 0.16025641 0.0740666
74 0.06709957 0.18703704 0.19583333 0.13877569 0.16718266 0.625 0.08366309 0.07972028 0.10714286 0.1192708
75 0.19375 0.175 0.28947368 0.20579894 0.08 0.12142857 0.0842803 0.08611111 0.16666667 0.0414153
76 0.07686763 0.12037037 0.34722222 0.23162465 0.09697933 0.135 0.34176863 0.10142242 0.18421053 0.0596491
77 0 0.27136752 0.21875 0.15597826 0.075 0.06666667 0.05852273 0.07678571 0.1547619 0.0263736
78 0.02205882 0.17429792 0.7 0.23485428 0.17261905 0.1627451 0.10640301 0.10257703 0.13333333 0.0898575
79 0.00892857 0.17592593 0.04166667 0.06536232 0.08834586 0 0.02559524 0.03928571 0.05555556 0.0416667
80 0.06059524 0.12393939 0.22916667 0.40120703 0.28 0.12077295 0.30873016 0.10395192 0.13090909 0.1547619
81 0.13639158 0.04158545 0.08418079 0.28503771 0.1691113 0.07912562 0.85606061 0.07378355 0.07894737 0.1050027
83 0 0.04761905 0.05 0.04415642 0.02941176 0.04545455 0.125 0.04 0.0625 0.0828125
84 0.13809524 0.08928571 0.06666667 0.02991577 0.09920635 0.09722222 0.13333333 0.08888889 0.0625 0.0286458
85 0.06385666 0.02800926 0.06293513 0.21123457 0.0786788 0.04746835 0.28317963 0.05758744 0.04406646 0.0952636
86 0.01805556 0.07936508 0.01785714 0.01397721 0.0375 0.03571429 0.06666667 0.0375 0.0625 0.0386905
87 0.04130059 0.09892949 0.02672101 0.11507778 0.0562766 0.02330623 0.24621212 0.02807249 0.09469697 0.0570364
88 0.01864305 0.01405951 0.03851091 0.1374196 0.03425013 0.02103175 0.2078853 0.03478697 0.03378378 0.0600916
89 0.06458509 0.02850877 0.06168831 0.18377784 0.07425907 0.04234143 0.30315163 0.0439946 0.04575359 0.0802115
90 0.07127689 0.0349131 0.07327586 0.16608372 0.08354335 0.04148707 0.27807018 0.0411387 0.04537999 0.0743657
91 0.06273308 0.02610442 0.06325301 0.19841737 0.09036145 0.04518072 0.33035714 0.04819277 0.04518072 0.0683912
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r-bar(ik) Cluster11 Cluster12 Cluster13 Cluster14 Cluster15 Cluster16 Cluster17 Cluster18 Cluster19
1 0.15573374 0.04467064 0.1456044 0.25231481 0.24679487 0.05228758 0.06666667 0.09556682 0.015625
2 0.07675664 0.09287749 0 0.040625 0.01666667 0.45138889 0.07352941 0.08756614 0
3 0.00909971 0.07521368 0 0 0 0.29166667 1 0.06009804 0
4 0.1404143 0.12846154 0.01923077 0.02668714 0.01614583 0.38398693 1 0.23888054 0.01923077
5 0.04666328 0.01816239 0.66666667 0.25416667 0.24873737 0 0.01923077 0.02137732 0
6 0.0204172 0.02871148 0.125 0.17361111 0.10625 0.02619048 0.01851852 0.00416667 0
7 0.03936315 0 0.13636364 0.29318182 0.56825397 0.00757576 0.01666667 0.02343371 0
8 0.05079535 0.01617934 0.22222222 0.56849747 0.22386364 0.04642857 0.015625 0.03114689 0
9 0.03243713 0.0319183 0.25 0.58611111 0.32390873 0.00806452 0.01923077 0.01421569 0
10 0.05079535 0.00789669 0.25 0.53238636 0.38055556 0.02238176 0.01851852 0.01672616 0
11 0.04628917 0.00757576 0.0625 0.20089286 0.14962121 0.0406015 0.05172414 0.01310273 0
12 0.01771025 0.00505051 0.66666667 0.19444444 0.10714286 0 0 0 0
13 0.03936315 0.01225644 0.1547619 0.38693182 0.56746032 0.01666667 0 0.02309437 0
14 0.0204172 0.00917547 0.175 0.5875 0.26041667 0 0 0.01041667 0
15 0.05348932 0.03480981 0.30952381 0.39236111 0.60714286 0.00694444 0.015625 0.02185592 0
16 0.02089555 0.02871148 0.11111111 0.11626984 0.52857143 0.0078125 0 0.01342642 0
17 0.06667005 0.02708333 0.05555556 0 0 0.05183946 0.01851852 0.09827791 0.02777778
18 0.04666328 0.11073574 0.05 0.03571429 0.075 0.06388889 0.015625 0.10606909 0.07692308
19 0.01543895 0.01041667 0 0 0 0.02473118 0 0.03457207 0
20 0.04845754 0.01617934 0.09090909 0.01666667 0.04285714 0.0452381 0 0.05549573 0.03571429
21 0.02551111 0.01289199 0.05555556 0 0 0.02228164 0 0.0122449 0
22 0.06444244 0.11111111 0.1 0.01470588 0 0.28943452 0.33333333 0.07009524 0.07142857
23 0.03356076 0 0.13636364 0.02777778 0 0.01315789 0.01666667 0.07285469 0.04166667
24 0.0435271 0.01658477 0.03571429 0 0 0.07186235 0.01612903 0.10341256 0.12878788
25 0.02621912 0.00396825 0.0625 0 0 0.01470588 0.01785714 0.08918026 0.05
26 0.06097451 0.04031819 0 0 0.01470588 0.11343367 0.14890282 0.18104503 0.11212121
27 0.06094492 0.02763533 0 0.01470588 0.08798077 0.05688643 0.03030303 0.09460317 0.09090909
28 0.15421851 0.06703704 0.03030303 0.08162149 0.10190092 0.14046026 0.05319149 0.10743929 0.03125
29 0.03458814 0.0452381 0 0 0.02083333 0.05176768 0.01724138 0.01813187 0
30 0.06848035 0.06784746 0 0 0 0.040625 0.01785714 0.04249084 0.07142857
31 0.01543895 0.00921717 0 0 0 0.06458333 0 0.00408163 0
32 0.31274649 0.16599327 0.04869518 0.07875683 0.05731535 0.19894198 0.15331279 0.26279877 0.05684823
33 0.17914056 0.07503742 0.05405405 0.08437997 0.1160396 0.12427805 0.17542017 0.11846551 0.05128205
34 0.0251614 0.03534327 0.04166667 0.02777778 0.05654762 0 0.03846154 0.01009615 0
35 0.14295127 0.04626763 0.01515152 0.01470588 0 0.08652433 0.10714286 0.27599505 0.12253695
36 0.03526739 0.01640927 0 0.04166667 0.05208333 0.02272727 0.05357143 0.01945701 0
37 0.16046659 0.06069094 0.02777778 0.04306723 0.01456926 0.1870588 0.13461538 0.29311281 0.10863378
38 0.03744344 0.01289199 0.1 0.14166667 0.09444444 0.03030303 0.03333333 0.03737274 0
39 0.06886356 0.02637952 0.02631579 0.06197479 0.03174603 0.07281337 0.078125 0.06020531 0
40 0.09455778 0.05897163 0.09153318 0.18414502 0.1038961 0.15061404 0.13663664 0.10060166 0.08040936
41 0.01734433 0.14393939 0 0 0 0.13723118 0.33333333 0.03827986 0
42 0.04458822 0.04444644 0 0 0 0.2254902 0.05172414 0.18060606 0.10096154
43 0.30650225 0.08157277 0.06023002 0.08310647 0.07590284 0.16734659 0.1328125 0.2957459 0.09508772
44 0.08169777 0.02898902 0.02380952 0.05357143 0.08634868 0.06343883 0.08 0.15091972 0.08382353
45 0.04747554 0.07250107 0.04545455 0.04910714 0.06439394 0.11193978 0.2 0.12607041 0.03846154
46 0.02847606 0.01835093 0 0 0 0.0437788 0.05769231 0.08477682 0.05
47 0.05856364 0.0576831 0 0 0 0.15851159 0.14890282 0.11525455 0
48 0.03482591 0.02171893 0 0 0 0.07417929 0.07692308 0.10675414 0.04545455
49 0.19613535 0.08229899 0.01162791 0.00581395 0.02503915 0.3345212 0.16482843 0.60435069 0.14912281
50 0.16341377 0.05907811 0.01351351 0.03581109 0.02258472 0.18293651 0.23953488 0.56925281 0.16145833
51 0.0725748 0.02763533 0 0 0 0.33830128 0.08333333 0.33344359 0.20089286
52 0.01696325 0.04776786 0 0 0 0.1108631 0.03846154 0.06919565 0
53 0.07116791 0.03590786 0 0 0 0.35514706 0.08064516 0.31141928 0.17788462
54 0.24771247 0.10141791 0.02830189 0.04900671 0.05463916 0.24622071 0.16948198 0.49941061 0.18333333
55 0.03672734 0.01304714 0 0 0 0.2407553 0.03448276 0.18382353 0.07142857
56 0.08582451 0.14236111 0 0 0 0.64583333 0.66666667 0.32080535 0.17708333
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r-bar(ik) Cluster11 Cluster12 Cluster13 Cluster14 Cluster15 Cluster16 Cluster17 Cluster18 Cluster19
57 0.06975194 0.04791667 0 0 0 0.32690826 0.2 0.2810722 0.16596639
58 0.07030139 0.18478261 0 0 0 0.34482143 0.06060606 0.28583753 0.31666667
59 0.08954361 0.05375375 0 0 0 0.40736694 0.06060606 0.3480959 0.27205882
60 0.06478843 0.03158677 0 0 0 0.22906746 0.04545455 0.2682388 0.22916667
61 0.04797482 0.02092092 0 0 0 0.27215909 0.05 0.19334532 0.12662338
62 0.04551574 0.11947497 0 0 0 0.6 0.5 0.18150734 0.13846154
63 0.08081489 0.03399066 0.0625 0.17873932 0.0650641 0.37920168 0.07575758 0.3181958 0.15555556
64 0.18707548 0.10828548 0 0.03624984 0.0223327 0.53055556 0.11111111 0.26698052 0.25
65 0.03172971 0.00921717 0 0 0 0.18020833 0.01923077 0.17877238 0.6
66 0.02217877 0.008967 0 0 0 0.07118056 0.03846154 0.09176796 0.18055556
67 0.04976908 0.12159244 0 0 0 0.32222222 0.25 0.2997151 0.11858974
68 0.07292765 0.10280112 0 0 0 0.30245098 0.16666667 0.3549482 0.26666667
69 0.08033271 0.05016898 0 0 0 0.11340226 0.08823529 0.47992788 0.17914439
70 0.03936315 0.0181686 0 0 0 0.08492063 0.04 0.21592443 0.09090909
71 0.04408743 0.04236111 0 0 0 0.04642857 0.03225806 0.31808547 0.21590909
72 0.13237554 0.0421627 0 0 0 0.19399351 0.08536585 0.60286697 0.2515528
73 0.04451627 0.0875 0 0 0 0.1025641 0 0.19107228 0.6
74 0.05079535 0.04047619 0 0.01666667 0.04285714 0.03888889 0.01666667 0.18356105 0.125
75 0.08913638 0.04246124 0 0 0 0.34305556 0.07352941 0.33125404 0.17708333
76 0.15366231 0.11481661 0.08333333 0.10187729 0.07279957 0.23133364 0.07555556 0.32340784 0.23529412
77 0.06087102 0.09404762 0 0 0 0.2874053 0.5 0.28282658 0.25174825
78 0.06960165 0.01507453 0 0 0 0.13423913 0.02941176 0.18906979 0.13333333
79 0.01446125 0.02787456 0 0 0 0.09166667 0.25 0.05132566 0
80 0.1603312 0.18055556 0.01923077 0.04083333 0.0176799 0.20127265 0.06410256 0.20819749 0.16521739
81 0.2846328 0.1811828 0.06237817 0.08587662 0.06689166 0.18347027 0.14550265 0.21506877 0.02604006
83 0.04559107 0.0828373 0 0 0 0.04093567 0.03448276 0.05580257 0
84 0.04307652 0.13992674 0 0 0 0.33333333 0.33333333 0.09804693 0
85 0.83853955 0.27836 0.03920534 0.0398068 0.03639241 0.10129639 0.07098765 0.17095497 0.03797468
86 0.07163125 0.52083333 0.02083333 0.01388889 0.02827381 0.1625 0.2 0.03164777 0
87 0.42386954 0.68115942 0 0.01438505 0.01136951 0.08579942 0.07051282 0.08501026 0.0125
88 0.39500498 0.53532609 0.01398601 0.0206034 0.01718998 0.09894987 0.035 0.08441798 0.13257576
89 0.83042385 0.29285298 0.02930622 0.03947368 0.03782895 0.09892575 0.06117358 0.15585324 0.03592789
90 0.77852661 0.31674001 0.03011501 0.03901996 0.04425125 0.09705867 0.08554147 0.15115443 0.04244482
91 0.86710208 0.29938803 0.03012048 0.03614458 0.03463855 0.09789157 0.0813253 0.17801323 0.03614458
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r-bar(ik) Cluster20 Cluster21 Cluster22 Cluster23 Cluster24 Cluster25 Cluster26
1 0.09843137 0 0.09931836 0.06851852 0.05300128 0.03229167 0.05772006
2 0.06143137 0.11148325 0.15488215 0.125 0.02777778 0.04544956 0.23333333
3 0.04 0 0.135 0.14545455 0 0 0.25
4 0.14606061 0.09672588 0.22986506 0.20344828 0.13461538 0.07260118 0.25
5 0 0 0.02083333 0.04545455 0 0 0
6 0.02857143 0 0.00961538 0.08333333 0 0 0
7 0.02 0 0.02777778 0 0 0 0
8 0.05 0 0.03571429 0.03571429 0 0 0
9 0.04 0 0.02083333 0.0625 0 0 0
10 0.03076923 0 0.03571429 0 0 0 0
11 0.11538462 0 0.07974138 0.03846154 0 0 0.05555556
12 0.025 0 0.02083333 0 0 0 0
13 0.01666667 0 0.00862069 0 0 0 0
14 0.02222222 0 0.00961538 0 0 0 0
15 0.01538462 0 0.02678571 0.04545455 0 0 0
16 0 0 0.00961538 0.08333333 0 0 0
17 0.04707949 0.03242836 0.08779762 0 0 0.01315789 0.01388889
18 0.10756057 0.03174603 0.15869219 0.08333333 0.04166667 0.08958333 0.08055556
19 0.0724359 0.06845238 0.13333333 0 0 0 0.02380952
20 0.03833333 0.05087719 0.10398707 0.03571429 0 0.01923077 0.01960784
21 0 0 0.00925926 0 0 0 0
22 0.08464646 0.03611111 0.16603535 0.08888889 0 0.06470588 0.31746032
23 0.07214052 0.01666667 0.09972849 0 0.05 0.04195804 0.02564103
24 0.04451324 0.03333333 0.14810464 0.03846154 0 0.03869048 0.03703704
25 0.01538462 0.01851852 0.08382937 0.05 0 0.0625 0.02083333
26 0.12263158 0.11904762 0.233988 0.13888889 0.11538462 0.13154762 0.12350427
27 0.02961722 0.01754386 0.06550832 0.11212121 0.12237762 0.05625 0.03921569
28 0.03813353 0.01801802 0.06163004 0.11078431 0.06958128 0.03129447 0.02796053
29 0 0 0.01315789 0 0 0.025 0
30 0.03333333 0 0.03256303 0 0 0.05 0.02777778
31 0 0.02564103 0.01 0.04545455 0 0 0
32 0.11938774 0.10082298 0.14604834 0.12045455 0.06723164 0.06587302 0.09039479
33 0.05600602 0.05937393 0.06438651 0.09581882 0.04248366 0.02853164 0.03344725
34 0.03333333 0 0.04017857 0.0625 0 0 0.03333333
35 0.06211724 0.0462963 0.11613124 0.12142857 0.03390805 0.08928571 0.11736111
36 0.06666667 0 0.06 0.09090909 0 0 0.04761905
37 0.17396926 0.17060309 0.2329438 0.16515837 0.10243056 0.07465742 0.1016731
38 0.04 0 0.06571429 0.03846154 0 0 0.0545809
39 0.00952381 0 0.03606952 0.09375 0.03125 0.02941176 0.01851852
40 0.05961077 0.04056437 0.12302291 0.13938619 0.02777778 0.03968254 0.1144528
41 0.01818182 0 0.14583333 0 0 0.07142857 0.04761905
42 0.18779412 0.2026455 0.31324786 0.03846154 0.04545455 0.11071429 0.15595238
43 0.16231527 0.09540395 0.26550265 0.11 0.08035714 0.07240852 0.09541172
44 0.08610925 0.0560054 0.09583333 0.21111111 0.24285714 0.05277778 0.08827404
45 0.07243108 0.01851852 0.06011905 0.64285714 0.22916667 0.07777778 0.14814815
46 0.04761905 0.01851852 0.01388889 0.22916667 0.9 0.3375 0.1996152
47 0.16724311 0.21232493 0.06433946 0.64285714 0.36666667 0.1538961 0.18253968
48 0.11333333 0.02083333 0.08566595 0.36666667 0.9 0.28055556 0.17777778
49 0.42947368 0.32212215 0.42975811 0.13028413 0.09459459 0.10999635 0.20718218
50 0.25026738 0.20026882 0.28924039 0.13888889 0.0298574 0.09791667 0.25109127
51 0.66285714 0.40761689 0.46962827 0.20833333 0.20833333 0.16241883 0.16944444
52 0.1032634 0.02222222 0.05725108 0.09090909 0.36666667 0.70833333 0.40952381
53 0.51416667 0.31328321 0.7133969 0.025 0.03333333 0.06107955 0.15925926
54 0.28803419 0.20921751 0.39512108 0.11324786 0.05929487 0.12766988 0.18716049
55 0.31076923 0.59487179 0.23739496 0.07142857 0 0 0.03921569
56 0.57042484 0.47156085 0.47841095 0.12878788 0.02777778 0.05753968 0.44444444
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r-bar(ik) Cluster20 Cluster21 Cluster22 Cluster23 Cluster24 Cluster25 Cluster26
57 0.70285714 0.43772894 0.44756944 0.1547619 0.03125 0.04869711 0.17592593
58 0.68 0.43772894 0.40387427 0.05 0.03125 0.03553922 0.08249158
59 0.51764706 0.68376068 0.40773026 0.1748366 0.05902778 0.08214286 0.20789474
60 0.60083333 0.33996265 0.42875817 0.05263158 0.03333333 0.05224116 0.17455403
61 0.39285714 0.68888889 0.33642624 0.1 0 0 0.05730994
62 0.2847619 0.33566434 0.20178571 0.1547619 0.13392857 0.11944444 0.52222222
63 0.67916667 0.4124183 0.51008772 0.13345865 0.09821429 0.04561966 0.09569378
64 0.37802198 0.30833333 0.38186275 0.13235294 0.04643206 0.06071429 0.07734205
65 0.21904762 0.19155844 0.21686677 0 0 0.04545455 0.09444444
66 0.09365301 0.09880952 0.07228892 0.08333333 0 0.025 0.05555556
67 0.1251376 0.07222222 0.15086207 0.14166667 0.08712121 0.29488636 0.7
68 0.21626794 0.23219814 0.2296252 0.19166667 0.26785714 0.44375 0.77142857
69 0.19308675 0.19191919 0.14214867 0.10230179 0.18198529 0.275 0.29707602
70 0.08714052 0.05555556 0.12353098 0.15555556 0.45 0.625 0.36190476
71 0.05663743 0.03174603 0.08775703 0.14545455 0.18333333 0.625 0.38008658
72 0.32592593 0.28524691 0.30486643 0.11858974 0.11309524 0.21317726 0.31200707
73 0.20825163 0.12184874 0.20413839 0.03846154 0.09545455 0.10795455 0.16239316
74 0.07073517 0.10047847 0.10972222 0.125 0.08712121 0.16439394 0.18313223
75 0.46078431 0.33137255 0.75992063 0.04673913 0.0625 0.05753968 0.21464646
76 0.48548332 0.33769063 0.66013072 0.06728778 0.06481481 0.10445402 0.18263091
77 0.3475 0.32638889 0.67032967 0.10989011 0.03846154 0.08186432 0.19152047
78 0.23684211 0.11871693 0.32608789 0.0875 0.07142857 0.10571047 0.08518519
79 0 0 0.08613782 0 0 0 0.04166667
80 0.17435897 0.13489684 0.28018116 0.07291667 0.02173913 0.08260234 0.09506173
81 0.10459722 0.09276064 0.1318617 0.096367 0.04530423 0.26315789 0.23333333
83 0.02857143 0 0.03639847 0.07142857 0.23611111 0.625 0.31481481
84 0.07746032 0 0.18055556 0.16269841 0.21111111 0.36111111 0.73809524
85 0.07594937 0.06118143 0.10821372 0.0502769 0.02971167 0.0440269 0.05945531
86 0.0125 0 0.07622354 0.08928571 0 0.05654762 0.26666667
87 0.0453424 0.03341751 0.08302083 0.05869324 0.0311132 0.03602229 0.05512821
88 0.13770482 0.0543043 0.05618062 0.0472973 0.0289916 0.05078125 0.04252543
89 0.06883555 0.05627706 0.08189727 0.0522471 0.02960526 0.03428644 0.05173189
90 0.06951108 0.05663628 0.10116887 0.05834954 0.04017857 0.03305301 0.0536189
91 0.07228916 0.05823293 0.08355776 0.05120482 0.02710843 0.03463855 0.0562249
248
ANNEXURE C
z Values: Indirect linkages
r-bar(ik) Cluster1 Cluster2 Cluster3 Cluster4 Cluster5 Cluster6 Cluster7 Cluster8 Cluster9 Cluster10
Mean 0.0867002 0.09051151 0.13037312 0.15211717 0.12585345 0.0965205 0.15293817 0.08765507 0.10833727 0.09668546
SD 0.12146668 0.10229597 0.12368753 0.1070736 0.13435069 0.10387976 0.14725684 0.11286054 0.1165994 0.15028794
Z(ik)
1 3.40257025 0.05375754 -0.19205867 0.64256675 0.71803283 0.17935613 0.86786845 -0.1087497 0.27691252 0.34279891
2 -0.26843861 0.41858586 -0.52677389 -0.31075919 -0.00473096 -0.92914902 0.28463084 -0.06154646 -0.04893157 -0.2657526
3 -0.71377411 0.20135983 -0.6865537 -1.36573442 -0.52323723 -0.92914902 -0.79772322 -0.18596622 -0.92913379 -0.6433345
4 0.15240259 0.65480578 0.02010737 0.81848102 0.24825331 -0.44782441 0.74977599 -0.06126349 -0.65680075 -0.2487819
5 0.15604865 -0.47747149 -1.05404728 -0.82823282 -0.25544893 0.03350019 -0.52515208 0.77704907 -0.19401985 -0.542518
6 0.33227494 -0.88477028 -1.05404728 -1.17155297 -0.75066803 -0.12694134 -0.67729543 -0.77666333 -0.07150086 -0.5817244
7 0.13540182 -0.88477028 -1.05404728 -0.98213736 -0.59842096 -0.3943439 -0.57339773 -0.77666333 -0.92913379 -0.3371459
8 0.67739782 -0.88477028 -1.05404728 -0.34493666 0.6060983 0.35438326 -0.21030106 -0.3573842 -0.92913379 -0.4286929
9 0.16798555 -0.88477028 -1.05404728 -1.1474738 -0.37850853 0.03350019 -0.56527724 -0.77666333 -0.31653884 -0.5324363
10 0.80158343 -0.88477028 -1.05404728 -0.90040687 0.00573406 -0.12694134 -0.34080718 -0.77666333 -0.92913379 -0.3895326
11 3.91711329 -0.88477028 -0.80139545 -0.6051496 0.15279811 0.61796578 -0.26532193 -0.65008538 0.50025443 -0.5393675
12 -0.55545317 -0.88477028 -1.05404728 -1.35396215 -0.74087436 -0.92914902 -0.79772322 -0.77666333 -0.92913379 -0.6433345
13 -0.02771672 -0.88477028 -1.05404728 -1.13619768 -0.40509135 -0.92914902 -0.69557754 -0.77666333 -0.92913379 -0.3660891
14 -0.19923107 -0.88477028 -1.05404728 -1.30176486 -0.31648195 -0.92914902 -0.80192802 -0.77666333 -0.92913379 -0.5817244
15 0.60556703 -0.88477028 -0.81625732 -0.84986923 -0.05333888 -0.10402112 -0.39646988 -0.65008538 -0.50031732 -0.082136
16 0.58954646 -0.88477028 -1.05404728 -1.03944209 -0.67091956 0.35438326 -0.80192802 -0.5994542 -0.07150086 -0.3858923
17 -0.40192984 0.21469951 0.22926362 0.13038361 -0.27676049 -0.92914902 -0.37850274 3.77592369 2.44013845 -0.104628
18 1.68742676 0.72733543 1.57871439 0.13074802 -0.34601842 0.56066524 -0.52515208 1.96585897 4.91836348 -0.0888436
19 -0.71377411 -0.07017269 0.0913077 -0.92523536 -0.65047124 -0.92914902 -0.79772322 -0.02486701 0.67892796 -0.3066793
20 -0.15512738 0.23239212 -0.07316369 0.31679978 0.58127121 1.38491158 -0.52145959 3.61348199 1.5722956 0.32743112
21 -0.64280266 -0.88477028 -1.05404728 -0.51631261 -0.68864144 -0.92914902 -0.86254875 3.48709582 1.45317991 -0.5286123
22 -0.52666755 0.31385188 0.33306083 -0.07581159 -0.03293186 -0.19075332 -0.31601205 3.61750947 1.21494854 0.67386808
23 -0.57656263 -0.07017269 0.0624332 -0.69138951 -0.45459782 -0.55889932 -0.92149521 3.56246724 0.14290738 -0.4251155
24 -0.64945623 0.38238152 -0.18781242 0.27758372 -0.10716624 -0.58534573 -0.52198995 1.22045548 4.91836348 -0.0135564
25 -0.48508831 4.24719453 0.24160315 -0.17431953 0.06010801 0.03350019 -0.80923875 0.30346853 0.41362484 -0.0195322
26 -0.019141 0.35652128 4.60535379 0.60611254 1.17281941 -0.32749326 -0.54694966 0.40452407 1.63905274 0.58294349
27 -0.30213968 -0.18125418 0.38207893 0.04571852 1.01740073 -0.09047736 -0.71086124 -0.05504114 -0.18195358 4.29163477
28 0.22366641 -0.21563655 0.37764644 1.02798543 1.13080496 0.0034174 0.76211957 0.29212237 0.200544 4.67977843
29 -0.64516837 -0.88477028 -0.16263979 -0.28590859 0.99185203 -0.01025659 -0.8099113 -0.07107976 -0.18195358 4.29163477
30 -0.64280266 -0.09344691 -0.38030906 -0.29748417 1.13080496 0.5148248 -0.63722149 0.09327242 -0.50031732 3.68169475
31 -0.71377411 -0.88477028 -1.05404728 -0.84868015 -0.40236491 -0.92914902 -0.98198841 -0.77666333 -0.92913379 0.57654552
32 0.79635504 -0.28555782 -0.28907367 1.84225907 1.20078367 0.50693423 4.7747992 -0.28594491 -0.30538046 0.009393
33 1.19444404 -0.03355881 -0.00388851 2.89616984 1.67489779 0.50813973 1.24244984 0.13518778 0.01413366 0.37498057
34 3.2310559 -0.88477028 -0.71717817 -0.64294407 -0.13159502 -0.32749326 -0.37162046 -0.77666333 0.50025443 -0.5896741
35 0.25461372 1.65814135 0.86494504 2.8259816 0.9472682 0.3820456 0.34795849 0.99751118 1.6154914 0.36333056
36 4.08862764 -0.88477028 -0.78455199 0.29193532 1.15138694 2.01227913 -0.04150976 -0.48131477 0.14290738 -0.5839248
37 0.44735575 -0.19359657 0.49642562 2.89481889 1.75280822 0.71173032 1.14958353 -0.06028999 0.09513371 0.38189682
38 1.38441808 -0.88477028 -0.81625732 0.33636 1.26806267 5.08740855 -0.05633106 -0.22288479 -0.21443968 -0.0081904
39 1.16628701 0.21469951 0.5198958 1.5030132 4.93945474 1.63926379 0.54228677 0.35117868 0.05181891 1.4893229
40 0.52396248 0.08274299 1.05904078 1.36423634 4.93945474 0.96336568 0.47915731 -0.08932897 -0.27354972 0.80781603
41 -0.55545317 3.95626682 -0.71717817 -0.76199196 -0.40236491 -0.3943439 -0.79772322 -0.38719271 0.14290738 -0.5839248
42 -0.50795689 4.52648513 0.96716739 0.25113723 -0.10716624 0.2741625 -0.46076099 0.0541596 0.44527796 -0.2217954
43 0.66574639 0.05800415 1.70681479 3.14181967 1.16791489 1.38631405 1.77965562 0.84555956 0.89644356 0.774193
44 0.02558599 0.08274299 -0.33503811 0.17140687 -0.16504581 0.31216181 -0.04689933 0.029002 -0.28590909 -0.0475234
45 0.28184869 -0.30828584 0.12499461 -0.08641249 0.63672067 0.64441219 -0.42674099 -0.45318634 0.11541914 -0.1997418
46 -0.63754551 -0.88477028 -0.74309118 -0.96036534 -0.93674777 -0.4915812 -0.6826241 -0.77666333 -0.92913379 -0.4327
47 -0.63754551 -0.88477028 -0.402767 -0.64303658 -0.7749393 -0.92914902 -0.17801437 -0.65852391 -0.92913379 -0.3453327
48 -0.5718312 -0.58855298 0.14535483 -0.83154106 -0.49739282 -0.52804518 -0.63031946 -0.5994542 -0.57178674 -0.2153322
49 -0.49325566 -0.12079324 0.25974225 0.83396287 -0.70249845 -0.30789044 0.95470531 -0.39827197 -0.51575671 -0.2988526
50 -0.22423517 -0.09485747 0.35231049 0.99020577 -0.06787338 -0.05245063 0.38470865 -0.28295204 -0.42289213 -0.0837658
51 -0.59270516 0.27304063 0.70712807 -0.00745577 -0.59772049 -0.24154244 -0.30397366 -0.10608786 -0.21443968 -0.5095758
52 -0.71377411 -0.41928595 -0.34968459 -1.11844396 -0.93674777 -0.92914902 0.20641011 -0.77666333 -0.92913379 -0.6433345
53 -0.64280266 0.65132803 1.08606237 0.20357359 -0.44396742 -0.66174646 -0.55474155 0.19025158 -0.00328006 -0.3411065
249
Z(ik) Cluster1 Cluster2 Cluster3 Cluster4 Cluster5 Cluster6 Cluster7 Cluster8 Cluster9 Cluster10
54 -0.11901063 0.47289236 1.27812349 1.43840588 0.26376672 0.12772776 1.89171889 0.4066597 0.20854255 0.14428953
55 -0.71377411 0.04619839 -0.53190016 -0.81991425 -0.93674777 -0.4915812 -0.63722149 -0.37707411 -0.92913379 -0.6433345
56 -0.71377411 0.88817741 0.76504592 0.03041172 -0.31648195 -0.44782441 -0.23250781 0.2870356 -0.04893157 -0.4656131
57 -0.71377411 -0.27382209 0.20123341 -0.30753645 -0.75952897 -0.67582028 -0.38889081 -0.28772047 -0.46520954 -0.6433345
58 -0.71377411 -0.27382209 0.20123341 -0.50220482 -0.78788398 -0.67582028 -0.20456686 -0.37707411 -0.70344091 -0.3223135
59 -0.71377411 0.02033815 0.67842244 0.10430302 -0.66107407 0.08416594 -0.03970937 -0.4527963 -0.09192069 -0.4658659
60 2.03045546 -0.23309221 0.26978923 -0.22815064 -0.61313082 0.30090275 -0.31750752 -0.46721859 0.39515236 -0.4369407
61 -0.71377411 -0.55893125 -0.42522494 -0.70776457 -0.75952897 -0.92914902 -0.46691003 -0.77666333 -0.92913379 -0.6433345
62 -0.71377411 0.30997285 -0.74309118 -0.51278753 -0.14237225 -0.92914902 -0.50521767 -0.01719561 -0.92913379 -0.0081904
63 -0.34963596 -0.30976022 0.61611431 -0.18574694 -0.63902018 -0.68848672 -0.17533534 -0.49921469 -0.39714344 -0.4637551
64 -0.20727612 -0.23659586 0.29342917 0.8371825 0.04261931 -0.0783227 1.4925868 -0.32399962 -0.3610436 0.0941122
65 -0.71377411 -0.47747149 -0.41705841 -0.33119407 -0.7299925 -0.92914902 -0.80985574 -0.77666333 -0.53930064 -0.4921097
66 -0.71377411 -0.52272691 -0.71717817 -1.00768698 -0.93674777 -0.32749326 -0.80192802 -0.77666333 -0.92913379 -0.6433345
67 -0.65140526 -0.23309221 -0.49259876 -0.64040012 -0.54500094 0.18160007 0.30881179 -0.1340368 -0.64325615 -0.5454832
68 -0.71377411 -0.21563655 0.37635079 0.00180603 -0.58231016 0.4567082 0.00616714 -0.20478745 -0.23826282 -0.457932
69 -0.71377411 0.0697077 0.0624332 0.11235495 -0.74087436 0.38355445 -0.3617447 -0.41109204 0.14290738 -0.4250037
70 -0.57656263 1.37282875 0.38967748 -0.63247711 -0.30431988 0.9961494 -0.57692024 -0.4792494 0.14290738 -0.3696664
71 -0.58513835 -0.88477028 0.23001851 -0.32725769 -0.75952897 -0.12694134 0.87471585 -0.44283998 -0.33695867 -0.3864748
72 -0.59616427 0.26819861 0.25796926 0.64968676 -0.44396742 0.52035726 0.05053321 -0.46005863 0.4329891 -0.3686581
73 -0.64945623 -0.30828584 0.29342917 -0.48255013 -0.54500094 0.2741625 -0.70442005 -0.15080568 0.44527796 -0.1505037
74 -0.16136426 0.94354875 0.52923754 -0.12459899 0.30762452 5.08740855 -0.47043545 -0.07030525 -0.01024136 0.15028062
75 0.88130933 0.82588465 1.28630655 0.50135366 -0.34129258 0.23978217 -0.46624403 -0.01367956 0.50025443 -0.3677617
76 -0.08094688 0.29187068 1.75319532 0.74254861 -0.21491219 0.37042742 1.28232024 0.12198564 0.65071635 -0.2464358
77 -0.71377411 1.76789366 0.71451556 0.03606161 -0.37850853 -0.28738288 -0.64115983 -0.09630684 0.39815527 -0.4678473
78 -0.53217068 0.81902174 4.60535379 0.77271117 0.34808857 0.63751538 -0.31601205 0.13221601 0.21437679 -0.0454328
79 -0.64026796 0.83493574 -0.71717817 -0.81023107 -0.27917273 -0.92914902 -0.86476542 -0.42857396 -0.45267105 -0.3660891
80 -0.21491238 0.32675849 0.79873283 2.32633536 1.14734539 0.2334708 1.05796097 0.14439816 0.19358569 0.38643434
81 0.40909531 -0.47826544 -0.37345748 1.24139107 0.32197976 -0.1674469 4.7747992 -0.1229074 -0.25205516 0.05534228
83 -0.71377411 -0.41928595 -0.64980435 -1.00828007 -0.71783042 -0.4915812 -0.18972273 -0.42224506 -0.39311321 -0.0923092
84 0.423121 -0.01198715 -0.5150567 -1.14127825 -0.19833608 0.00675994 -0.13313232 0.01093282 -0.39311321 -0.4527283
85 -0.18806213 -0.61097498 -0.54522568 0.5521188 -0.35112655 -0.47219528 0.88445121 -0.2664123 -0.55120535 -0.0094611
86 -0.56512834 -0.10896306 -0.9096748 -1.29013381 -0.65762815 -0.58534573 -0.58585557 -0.4443962 -0.39311321 -0.3858923
87 -0.3737592 0.08228245 -0.83801165 -0.34592169 -0.51787039 -0.70479175 0.63341044 -0.52792822 -0.11698139 -0.2638206
88 -0.56029166 -0.74733613 -0.742692 -0.13726397 -0.68181755 -0.72668708 0.37313883 -0.46843491 -0.63939293 -0.2434917
89 -0.1820652 -0.60609216 -0.555306 0.29569119 -0.38402338 -0.52154957 1.02007803 -0.38685107 -0.53673595 -0.1096162
90 -0.12697368 -0.54348873 -0.46162229 0.1304399 -0.31491878 -0.52977408 0.84975366 -0.41215566 -0.53994006 -0.1485134
91 -0.19731223 -0.62959514 -0.54265562 0.43241466 -0.26417038 -0.49421715 1.20482655 -0.34965337 -0.54164903 -0.1882668
250
r-bar(ik) Cluster11 Cluster12 Cluster13 Cluster14 Cluster15 Cluster16 Cluster17 Cluster18 Cluster19
Mean 0.11669635 0.08346889 0.05434103 0.07128107 0.06719922 0.15413469 0.11579202 0.16228054 0.09218529
SD 0.17413541 0.1151956 0.11247943 0.13578289 0.13144707 0.14282929 0.17754183 0.14162976 0.11405455
Z(ik)
1 0.2241781 -0.33680419 0.81137876 1.33325857 1.36629619 -0.71306881 -0.27669728 -0.47104267 -0.67126008
2 -0.22936038 0.08167406 -0.48311958 -0.22577291 -0.38443247 2.08118495 -0.23804303 -0.52753278 -0.80825587
3 -0.61789096 -0.07166354 -0.48311958 -0.52496375 -0.51122619 0.96291144 4.9802807 -0.72147571 -0.80825587
4 0.13620376 0.39057515 -0.3121481 -0.328421 -0.38839477 1.60927925 4.9802807 0.5408469 -0.63964567
5 -0.40217625 -0.56691928 5.44389165 1.3468969 1.38107401 -1.07915323 -0.54387885 -0.99486956 -0.80825587
6 -0.55289852 -0.47534381 0.62819503 0.75362959 0.29708377 -0.89578415 -0.54789059 -1.11638817 -0.80825587
7 -0.44409839 -0.72458497 0.72922363 1.63423169 3.81183585 -1.02611259 -0.5583211 -0.98035012 -0.80825587
8 -0.37844717 -0.58413397 1.49255083 3.66184825 1.19184399 -0.75408987 -0.56418826 -0.92588997 -0.80825587
9 -0.48387217 -0.44750583 1.73950963 3.79156736 1.95294936 -1.02269061 -0.54387885 -1.04543545 -0.80825587
10 -0.37844717 -0.65603467 1.73950963 3.39590084 2.38389706 -0.92245039 -0.54789059 -1.02770985 -0.80825587
11 -0.40432462 -0.65882067 0.07253773 0.9545514 0.62703561 -0.7948873 -0.36086072 -1.05329369 -0.80825587
12 -0.56844357 -0.6807421 5.44389165 0.90706079 0.30387629 -1.07915323 -0.65219571 -1.14580759 -0.80825587
13 -0.44409839 -0.61818817 0.89279375 2.32467209 3.80579805 -0.96246382 -0.65219571 -0.98274609 -0.80825587
14 -0.55289852 -0.64493379 1.07272087 3.8017961 1.46992567 -1.07915323 -0.65219571 -1.07225904 -0.80825587
15 -0.36297665 -0.42240494 2.26870707 2.36465719 4.10768786 -1.03053264 -0.56418826 -0.99149034 -0.80825587
16 -0.55015151 -0.47534381 0.50471563 0.33132848 3.50994604 -1.02445507 -0.65219571 -1.05100817 -0.80825587
17 -0.28728423 -0.48947761 0.01079803 -0.52496375 -0.51122619 -0.71620623 -0.54789059 -0.45190057 -0.5647078
18 -0.40217625 0.23669945 -0.03859373 -0.26193883 0.05934555 -0.63184382 -0.56418826 -0.39688968 -0.13381506
19 -0.58148688 -0.63415906 -0.48311958 -0.52496375 -0.51122619 -0.9060012 -0.65219571 -0.90170591 -0.80825587
20 -0.39187244 -0.58413397 0.32510923 -0.40221879 -0.1851852 -0.76242483 -0.65219571 -0.75397108 -0.49512264
21 -0.52364594 -0.61267109 0.01079803 -0.52496375 -0.51122619 -0.92315134 -0.65219571 -1.05935052 -0.80825587
22 -0.30007658 0.23995805 0.40593211 -0.41665937 -0.51122619 0.94728339 1.22529643 -0.65088888 -0.1819894
23 -0.47741952 -0.72458497 0.72922363 -0.32038881 -0.51122619 -0.98703001 -0.5583211 -0.63140534 -0.44293376
24 -0.42018624 -0.58061448 -0.16560112 -0.52496375 -0.51122619 -0.57601873 -0.56134931 -0.41564656 0.32092155
25 -0.51958008 -0.690137 0.07253773 -0.52496375 -0.51122619 -0.97619198 -0.55161577 -0.51613598 -0.36986934
26 -0.31999174 -0.37458734 -0.48311958 -0.52496375 -0.39934938 -0.28496276 0.18649592 0.13249001 0.17479271
27 -0.32016168 -0.48468581 -0.48311958 -0.41665937 0.15809835 -0.68087058 -0.4815146 -0.47784665 -0.01118946
28 0.21547666 -0.14264402 -0.21370997 0.07615385 0.26399762 -0.09573971 -0.3525959 -0.38721516 -0.53426429
29 -0.47151962 -0.33187817 -0.48311958 -0.52496375 -0.35273404 -0.71670885 -0.55508405 -1.01778462 -0.80825587
30 -0.27688828 -0.13560879 -0.48311958 -0.52496375 -0.51122619 -0.79472279 -0.55161577 -0.84579416 -0.1819894
31 -0.58148688 -0.64457174 -0.48311958 -0.52496375 -0.51122619 -0.62698177 -0.65219571 -1.11698857 -0.80825587
32 1.12584856 0.71638384 -0.05019422 0.0550565 -0.07519258 0.31371211 0.21133496 0.70972545 -0.30982592
33 0.35859541 -0.0731936 -0.0025511 0.0964692 0.37155934 -0.20903727 0.33585425 -0.30936279 -0.35862866
34 -0.52565415 -0.41777403 -0.11268137 -0.32038881 -0.08103321 -1.07915323 -0.435562 -1.07452207 -0.80825587
35 0.15077273 -0.32294089 -0.34841478 -0.41665937 -0.51122619 -0.47336486 -0.04871609 0.80289986 0.26611505
36 -0.46761894 -0.58213798 -0.48311958 -0.21810135 -0.11499582 -0.92003131 -0.3504559 -1.00842822 -0.80825587
37 0.25135724 -0.19773374 -0.23616077 -0.20778664 -0.40038877 0.23051366 0.10602227 0.92376257 0.14421581
38 -0.45512263 -0.61267109 0.40593211 0.51836842 0.20727155 -0.86699066 -0.46444649 -0.88193133 -0.80825587
39 -0.27468766 -0.49558734 -0.24915861 -0.06853816 -0.26971434 -0.56936025 -0.21215849 -0.7207183 -0.80825587
40 -0.12713453 -0.21265889 0.33065771 0.83120865 0.27917622 -0.02464946 0.11740692 -0.4354934 -0.1032483
41 -0.57054495 0.52493666 -0.48311958 -0.52496375 -0.51122619 -0.11834769 1.22529643 -0.8755265 -0.80825587
42 -0.41409259 -0.33875044 -0.48311958 -0.52496375 -0.51122619 0.49958584 -0.36086072 0.12939057 0.07694769
43 1.08999003 -0.01646096 0.05235647 0.0870903 0.066214 0.09250126 0.09586756 0.94235395 0.02544763
44 -0.20098513 -0.47293457 -0.2714406 -0.13042637 0.14568206 -0.63499488 -0.2015976 -0.08021464 -0.07331375
45 -0.39751172 -0.09521134 -0.07900517 -0.16330449 -0.02134137 -0.29542205 0.47429957 -0.25566714 -0.47103546
46 -0.50661922 -0.56528261 -0.48311958 -0.52496375 -0.51122619 -0.77264187 -0.32724515 -0.54722719 -0.36986934
47 -0.33383655 -0.2238445 -0.48311958 -0.52496375 -0.51122619 0.03064418 0.18649592 -0.33203427 -0.80825587
48 -0.47015419 -0.53604537 -0.48311958 -0.52496375 -0.51122619 -0.55979695 -0.21892829 -0.39205283 -0.40972266
49 0.4561907 -0.01015677 -0.37974147 -0.48214574 -0.3207378 1.26295164 0.27619654 3.12130775 0.49921272
50 0.26828186 -0.21173454 -0.36297746 -0.26122592 -0.33941016 0.20165196 0.69697887 2.87349348 0.60736729
51 -0.25337527 -0.48468581 -0.48311958 -0.52496375 -0.51122619 1.28941738 -0.18282267 1.20852454 0.95311857
52 -0.57273336 -0.30991759 -0.48311958 -0.52496375 -0.51122619 -0.30296028 -0.435562 -0.65724055 -0.80825587
53 -0.26145452 -0.4128729 -0.48311958 -0.52496375 -0.51122619 1.40736081 -0.19796374 1.05301835 0.75138851
251
Z(ik) Cluster11 Cluster12 Cluster13 Cluster14 Cluster15 Cluster16 Cluster17 Cluster18 Cluster19
54 0.75238045 0.15581247 -0.23150117 -0.16404413 -0.09555203 0.64472773 0.30240756 2.38036143 0.7991614
55 -0.45923492 -0.61132423 -0.48311958 -0.52496375 -0.51122619 0.60646238 -0.45797238 0.15210803 -0.1819894
56 -0.17728671 0.51123577 -0.48311958 -0.52496375 -0.51122619 3.44256139 3.10278856 1.1192902 0.74436308
57 -0.26958597 -0.30862579 -0.48311958 -0.52496375 -0.51122619 1.2096507 0.47429957 0.83874793 0.64689269
58 -0.26643067 0.879492 -0.48311958 -0.52496375 -0.51122619 1.3350673 -0.3108335 0.87239432 1.96819213
59 -0.15592915 -0.2579547 -0.48311958 -0.52496375 -0.51122619 1.77297122 -0.3108335 1.31197955 1.57708259
60 -0.29808972 -0.45038378 -0.48311958 -0.52496375 -0.51122619 0.52463157 -0.39617405 0.74813562 1.20101571
61 -0.39464452 -0.54297281 -0.48311958 -0.52496375 -0.51122619 0.82633179 -0.37057189 0.21933814 0.30194378
62 -0.40876618 0.31256376 -0.48311958 -0.52496375 -0.51122619 3.12166551 2.1640425 0.1357542 0.40573759
63 -0.20605521 -0.42951589 0.07253773 0.79139727 -0.01624302 1.57577598 -0.22549295 1.1008651 0.55561333
64 0.40416299 0.21542906 -0.48311958 -0.25799461 -0.34132741 2.63545964 -0.026365 0.73925134 1.38367677
65 -0.4879346 -0.64457174 -0.48311958 -0.52496375 -0.51122619 0.18255101 -0.54387885 0.11644356 4.45238246
66 -0.54278239 -0.64674344 -0.48311958 -0.52496375 -0.51122619 -0.58079221 -0.435562 -0.49786514 0.77480659
67 -0.38434071 0.3309453 -0.48311958 -0.52496375 -0.51122619 1.17684202 0.75592339 0.97037911 0.23150705
68 -0.25134893 0.16781996 -0.48311958 -0.52496375 -0.51122619 1.03841635 0.28655036 1.3603613 1.52980561
69 -0.20882422 -0.28907375 -0.48311958 -0.52496375 -0.51122619 -0.28518269 -0.1552125 2.24280042 0.76243383
70 -0.44409839 -0.56686536 -0.48311958 -0.52496375 -0.51122619 -0.4845929 -0.42689665 0.37876158 -0.01118946
71 -0.41696846 -0.35685294 -0.48311958 -0.52496375 -0.51122619 -0.75408987 -0.47050292 1.10008607 1.08477686
72 0.09003994 -0.35857534 -0.48311958 -0.52496375 -0.51122619 0.27906604 -0.17137455 3.1108317 1.39729125
73 -0.41450577 0.03499266 -0.48311958 -0.52496375 -0.51122619 -0.36106455 -0.65219571 0.20328902 4.45238246
74 -0.37844717 -0.37321573 -0.48311958 -0.40221879 -0.1851852 -0.80687794 -0.5583211 0.15025474 0.28771045
75 -0.15826777 -0.35598373 -0.48311958 -0.52496375 -0.51122619 1.32270378 -0.23804303 1.19306488 0.74436308
76 0.21228255 0.27212506 0.25775683 0.22533168 0.04260548 0.54049796 -0.22663082 1.13766555 1.25473955
77 -0.32058604 0.0918318 -0.48311958 -0.52496375 -0.51122619 0.93307608 2.1640425 0.85113499 1.39900497
78 -0.27044905 -0.59372471 -0.48311958 -0.52496375 -0.51122619 -0.13929614 -0.48653464 0.18915009 0.36077487
79 -0.58710145 -0.48260902 -0.48311958 -0.52496375 -0.51122619 -0.43736148 0.75592339 -0.78341452 -0.80825587
80 0.25057972 0.84279743 -0.3121481 -0.22423859 -0.37672417 0.33002997 -0.29113953 0.32420431 0.6403257
81 0.96440127 0.84824243 0.07145457 0.10749162 -0.00233964 0.20538901 0.16734451 0.37272008 -0.57994363
83 -0.40833355 -0.0054837 -0.48311958 -0.52496375 -0.51122619 -0.79254766 -0.45797238 -0.75180456 -0.80825587
84 -0.42277377 0.49010327 -0.48311958 -0.52496375 -0.51122619 1.25463496 1.22529643 -0.45353148 -0.80825587
85 4.14529816 1.6918268 -0.1345638 -0.23179874 -0.23436649 -0.36994027 -0.25235942 0.06124752 -0.47530408
86 -0.25879373 3.79671041 -0.29790047 -0.42267628 -0.2961297 0.05856852 0.47429957 -0.92235339 -0.80825587
87 1.7639902 5.18848307 -0.48311958 -0.41902219 -0.42473125 -0.47844023 -0.25503391 -0.545579 -0.69865924
88 1.59823091 3.92252036 -0.35877668 -0.37322591 -0.38045127 -0.3863691 -0.45505903 -0.54976085 0.35413265
89 4.09869246 1.8176387 -0.22257213 -0.234252 -0.22343781 -0.38653802 -0.30763695 -0.04538073 -0.49324983
90 3.80066435 2.02499931 -0.21538155 -0.23759351 -0.17457933 -0.39961012 -0.17038537 -0.07855738 -0.43611111
91 4.30932297 1.87436871 -0.21533292 -0.25876986 -0.24770912 -0.39377868 -0.19413287 0.11108347 -0.49134995
252
r-bar(ik) Cluster20 Cluster21 Cluster22 Cluster23 Cluster24 Cluster25 Cluster26
Mean 0.15833766 0.12164014 0.17570306 0.09881336 0.08157144 0.09798363 0.13968567
SD 0.1824556 0.16260157 0.17273089 0.1046524 0.15306889 0.14738199 0.16025192
Z(ik)
1 -0.32833373 -0.74808673 -0.4422173 -0.289481 -0.18664905 -0.44572582 -0.5114795
2 -0.53112279 -0.06246462 -0.12053913 0.25022455 -0.35143433 -0.35644834 0.5843775
3 -0.64858355 -0.74808673 -0.23564386 0.44567679 -0.53290672 -0.66482766 0.68838036
4 -0.06728812 -0.15322248 0.31356308 0.99983255 0.34653642 -0.17222218 0.68838036
5 -0.86781496 -0.74808673 -0.89659451 -0.50986747 -0.53290672 -0.66482766 -0.87166257
6 -0.71122109 -0.74808673 -0.96153913 -0.14791889 -0.53290672 -0.66482766 -0.87166257
7 -0.75819926 -0.74808673 -0.8563907 -0.94420577 -0.53290672 -0.66482766 -0.87166257
8 -0.59377569 -0.74808673 -0.81044349 -0.60293996 -0.53290672 -0.66482766 -0.87166257
9 -0.64858355 -0.74808673 -0.89659451 -0.34699061 -0.53290672 -0.66482766 -0.87166257
10 -0.69917541 -0.74808673 -0.81044349 -0.94420577 -0.53290672 -0.66482766 -0.87166257
11 -0.23541664 -0.74808673 -0.55555529 -0.57668875 -0.53290672 -0.66482766 -0.52498636
12 -0.73079533 -0.74808673 -0.89659451 -0.94420577 -0.53290672 -0.66482766 -0.87166257
13 -0.77646854 -0.74808673 -0.96729777 -0.94420577 -0.53290672 -0.66482766 -0.87166257
14 -0.74601973 -0.74808673 -0.96153913 -0.94420577 -0.53290672 -0.66482766 -0.87166257
15 -0.78349519 -0.74808673 -0.8621341 -0.50986747 -0.53290672 -0.66482766 -0.87166257
16 -0.86781496 -0.74808673 -0.96153913 -0.14791889 -0.53290672 -0.66482766 -0.87166257
17 -0.60978238 -0.54865231 -0.50891491 -0.94420577 -0.53290672 -0.57555017 -0.78499352
18 -0.27829857 -0.55284861 -0.09848154 -0.14791889 -0.26069813 -0.05699676 -0.36898207
19 -0.47080935 -0.32710452 -0.24529278 -0.94420577 -0.53290672 -0.66482766 -0.72308705
20 -0.65771819 -0.43519195 -0.41518854 -0.60293996 -0.53290672 -0.53434518 -0.74930626
21 -0.86781496 -0.74808673 -0.96360086 -0.94420577 -0.53290672 -0.66482766 -0.87166257
22 -0.40388585 -0.52600337 -0.05596938 -0.0948331 -0.53290672 -0.22579248 1.10934433
23 -0.47242824 -0.64558672 -0.43984295 -0.94420577 -0.20625641 -0.38013861 -0.71165817
24 -0.62384742 -0.5430867 -0.15977655 -0.57668875 -0.53290672 -0.40230933 -0.6405451
25 -0.78349519 -0.63419783 -0.53188851 -0.46643364 -0.53290672 -0.24075959 -0.74165899
26 -0.19569759 -0.01594376 0.33743221 0.38293903 0.22090168 0.22773466 -0.10097469
27 -0.70548931 -0.64019198 -0.63795542 0.12716203 0.26658704 -0.2831664 -0.62694995
28 -0.65881328 -0.63727591 -0.66040817 0.11438738 -0.07833178 -0.45249187 -0.69718408
29 -0.86781496 -0.74808673 -0.9410303 -0.94420577 -0.53290672 -0.49520043 -0.87166257
30 -0.68512212 -0.74808673 -0.82868724 -0.94420577 -0.53290672 -0.3255732 -0.69832447
31 -0.86781496 -0.5903944 -0.95931246 -0.50986747 -0.53290672 -0.66482766 -0.87166257
32 -0.2134764 -0.12802533 -0.17168117 0.20679072 -0.09368201 -0.21787338 -0.30758355
33 -0.56085797 -0.38293704 -0.64444997 -0.02861458 -0.25536071 -0.47123794 -0.66294596
34 -0.68512212 -0.74808673 -0.78459818 -0.34699061 -0.53290672 -0.66482766 -0.66365684
35 -0.52736368 -0.46336447 -0.34488167 0.21609797 -0.31138525 -0.05901613 -0.13930908
36 -0.50242927 -0.74808673 -0.66984502 -0.07552917 -0.53290672 -0.66482766 -0.57451153
37 0.08567325 0.30112243 0.33138697 0.63395556 0.13627273 -0.15827041 -0.23720495
38 -0.64858355 -0.74808673 -0.63676303 -0.57668875 -0.53290672 -0.66482766 -0.5310684
39 -0.81561701 -0.74808673 -0.80838692 -0.04838303 -0.32875028 -0.46526621 -0.75610383
40 -0.54110114 -0.4986158 -0.30498339 0.38769096 -0.35143433 -0.39557809 -0.15745745
41 -0.76816432 -0.74808673 -0.17292592 -0.94420577 -0.53290672 -0.18017844 -0.57451153
42 0.16144431 0.49818331 0.79629518 -0.57668875 -0.23595189 0.08637863 0.10150707
43 0.02180021 -0.16135234 0.51988147 0.10689291 -0.00793301 -0.1735294 -0.27627705
44 -0.39586862 -0.40365348 -0.46239336 1.07305433 1.05368049 -0.30672573 -0.32081737
45 -0.47083577 -0.63419783 -0.66915581 5.19857875 0.96424052 -0.13709851 0.05280732
46 -0.60682518 -0.63419783 -0.93679832 1.24558316 5.34679882 1.62513991 0.37397056
47 0.04880863 0.55771179 -0.64472234 5.19857875 1.86252887 0.37937112 0.2674164
48 -0.24665928 -0.61996171 -0.52125586 2.55945651 5.34679882 1.23876678 0.23770129
49 1.48603816 1.23296481 1.47081362 0.30071676 0.08508035 0.08150734 0.42118983
50 0.50384685 0.48356669 0.65730757 0.38293903 -0.33784816 -0.00045435 0.69519007
51 2.76516283 1.75875756 1.70163588 1.04651144 0.82813623 0.43719858 0.18569986
52 -0.3018504 -0.61142005 -0.68575946 -0.07552917 1.86252887 4.14127711 1.68383633
53 1.95022223 1.1786053 3.1128975 -0.70531971 -0.31513985 -0.2503975 0.12214256
253
Z(ik) Cluster20 Cluster21 Cluster22 Cluster23 Cluster24 Cluster25 Cluster26
54 0.71083863 0.53860114 1.2702878 0.13792768 -0.14553296 0.20142385 0.29625105
55 0.83544452 2.91037539 0.35715626 -0.26167416 -0.53290672 -0.66482766 -0.62694995
56 2.25856119 2.15201294 1.75248188 0.28641941 -0.35143433 -0.27441579 1.90174709
57 2.98439425 1.94394666 1.57392966 0.53461273 -0.32875028 -0.33441343 0.22614542
58 2.85911915 1.94394666 1.32096305 -0.46643364 -0.32875028 -0.42369091 -0.35690093
59 1.96929751 3.45704214 1.34328675 0.72643534 -0.14727788 -0.10748106 0.42563629
60 2.42522363 1.34268391 1.46502463 -0.44128774 -0.31513985 -0.31036672 0.21758457
61 1.28535075 3.48858061 0.93048287 0.01133849 -0.53290672 -0.66482766 -0.51403869
62 0.69290394 1.31624926 0.15100193 0.53461273 0.34204946 0.14561354 2.38709378
63 2.85455183 1.78828622 1.93586976 0.33105067 0.10872781 -0.35529421 -0.27451695
64 1.2040424 1.14816357 1.19353066 0.32048516 -0.22956577 -0.25287582 -0.38903491
65 0.33273804 0.42999787 0.23831144 -0.94420577 -0.53290672 -0.35641452 -0.28231302
66 -0.35452289 -0.14040807 -0.59870015 -0.14791889 -0.53290672 -0.49520043 -0.52498636
67 -0.18196263 -0.30392 -0.14381281 0.40948193 0.0362567 1.33600259 3.49645764
68 0.31750323 0.67993207 0.31217442 0.88725406 1.21700564 2.34605562 3.94218419
69 0.19045208 0.43221648 -0.19425774 0.03333311 0.65600433 1.20107184 0.98214283
70 -0.39021645 -0.40642001 -0.302042 0.54219641 2.40694605 3.57585302 1.3866853
71 -0.55739738 -0.55284861 -0.50914987 0.44567679 0.66481108 3.57585302 1.50014296
72 0.91851511 1.00618206 0.74777212 0.18897172 0.20594517 0.78159903 1.07531515
73 0.27356756 0.00128313 0.16462237 -0.57668875 0.09069841 0.06765355 0.14169865
74 -0.48013067 -0.13014405 -0.38198573 0.25022455 0.0362567 0.45059987 0.27111398
75 1.657645 1.28985477 3.38223964 -0.49759269 -0.12459383 -0.27441579 0.46776823
76 1.79301494 1.32871098 2.80452101 -0.30124121 -0.10947114 0.04390219 0.26798565
77 1.03675798 1.25920525 2.8635663 0.10584287 -0.28163725 -0.10937098 0.32345804
78 0.4302658 -0.01797749 0.87063058 -0.10810454 -0.06626342 0.05242727 -0.34009238
79 -0.86781496 -0.74808673 -0.51852406 -0.94420577 -0.53290672 -0.66482766 -0.61165541
80 0.08780917 0.08152895 0.6048605 -0.24745475 -0.39088485 -0.10436343 -0.27846106
81 -0.29454003 -0.17760872 -0.25381256 -0.02337648 -0.23693389 1.1207221 0.5843775
83 -0.71122109 -0.74808673 -0.80648252 -0.26167416 1.00960862 3.57585302 1.09283594
84 -0.44327158 -0.74808673 0.02809314 0.61044957 0.84628347 1.7853434 3.73417847
85 -0.45155278 -0.37182085 -0.39071898 -0.46378775 -0.33880017 -0.36610123 -0.50065121
86 -0.79930515 -0.74808673 -0.57592126 -0.09104125 -0.53290672 -0.28114703 0.79238323
87 -0.61930297 -0.54256903 -0.53656939 -0.38336584 -0.32964402 -0.42041323 -0.5276531
88 -0.11308441 -0.41411521 -0.69195676 -0.49225916 -0.34350444 -0.32027235 -0.60629658
89 -0.49054208 -0.40198278 -0.54307409 -0.44496165 -0.33949535 -0.43219113 -0.54884667
90 -0.48683964 -0.39977355 -0.43150407 -0.38665008 -0.27041987 -0.44056004 -0.53707145
91 -0.47161361 -0.38995415 -0.53346093 -0.45492106 -0.35580715 -0.42980198 -0.52080954
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ANNEXURE D
National Core Value Chain Clusters with Secondary Linkages 
Based on the 2002 South African Supply and Use Tables 
Indicator Descriptions
Cluster ID Number attached to each cluster as per Ward dendogram ranging from 1 to 26
Cluster Descriptor Name attached to each cluster based primarily on size of 2002 GVA
SIC Code Industry codes gleaned from the 2002 South African Supply and Use Tables
Industry Descriptor Industry descriptor as per the 2002 South African Supply and Use Tables
Core Cluster ID Value chain cluster in which industry is a core member
z-Score Linkage measures with secondary industries reflecting linkages greater than 
or equal to one; singletons maximum linkage and natural fit
Cluster SIC Core Core Z-
 ID Cluster Descriptor Code Industry Descriptor Cluster ID Score
1 Agriculture 1 Agricultural products 1 3.4026
11 Animal feeds 1 3.9171
34 Fertilizers 1 3.2311
36 Pesticides 1 4.0886
Secondary Linkages
60 Agricultural machinery 20 2.0305
18 Made-up textile products 9 1.6874
38 Pharmaceutical products 6 1.3844
33 Basic chemical products 4 1.1944
39 Soap products 5 1.1663
2 Rubber 25 Footwear 2 4.2472
42 Other rubber products 2 4.5265
41 Rubber tyres 2 3.9563
Secondary Linkages
77 Other transport products 22 1.7679
35 Primary plastic products 4 1.6581
70 Accumulators 25 1.3728
3 Wood 26 Wood products 3 4.6054
78 Furniture 3 4.6054
Secondary Linkages
76 Motor vehicles parts 22 1.7532
43 Plastic products 4 1.7068
75 Motor vehicles 22 1.2863
54 Other fabricated metal products 18 1.2781
53 General hardware products 22 1.0861
40 Other chemical products 5 1.0590
4 Plaschem 33 Basic chemical products 4 2.8962
37 Paints 4 2.8948
35 Primary plastics products 4 2.8260
43 Plastic products 4 3.1418
Secondary Linkages
80 Other manufacturing 0 2.3263
32 Petroleum products 7 1.8423
39 Soap products 5 1.5030
54 Other fabricated metal products 18 1.4384
40 Other chemical products 5 1.3642
81 Electricity 7 1.2414
28 Containers of paper 10 1.0280
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Cluster SIC Core Core Z-
 ID Cluster Descriptor Code Industry Descriptor Cluster ID Score
5 Soap 39 Soap products 5 4.9395
40 Other chemical products 5 4.9395
Secondary Linkages
37 Paints 4 1.7528
33 Basic chemical products 4 1.6749
38 Pharmaceutical products 6 1.2681
32 Petroleum products 7 1.2008
26 Wood products 3 1.1728
43 Plastic products 4 1.1679
36 Pesticides 1 1.1514
80 Other manufacturing 4 1.1473
28 Containers of paper 10 1.1308
30 Published and printed products 10 1.1308
27 Paper products 10 1.0174
6 Pharmaceutical 38 Pharmaceutical products 6 5.0874
74 Optical instruments 6 5.0874
Secondary Linkages
36 Pesticides 1 2.0123
39 Soap products 5 1.6393
43 Plastic products 4 1.3863
20 Other textile products 8 1.3849
7 Energy 32 Petroleum products 7 4.7748
81 Electricity 7 4.7748
Secondary Linkages
54 Other fabricated metal products 18 1.8917
43 Plastic products 4 1.7797
64 Other special machinery 16 1.4926
76 Motor vehicles parts 22 1.2823
33 Basic chemical products 4 1.2424
91 Other business services 11 1.2048
37 Paints 4 1.1496
80 Other manufacturing 4 1.0580
89 Insurance 11 1.0201
8 Textile 17 Textile products 8 3.7759
22 Wearing apparel 8 3.6175
20 Other textile products 8 3.6135
21 Knitting mill products 8 3.4871
23 Leather products 8 3.5625
Secondary Linkages
18 Made-up textile products 9 1.9659
24 Handbags 9 1.2205
9 MU Textiles 18 Made-up textile products 9 4.9184
24 Handbags 9 4.9184
Secondary Linkages
17 Textile products 8 2.4401
26 Wood products 3 1.6391
35 Primary plastic products 4 1.6155
20 Other textile products 8 1.5723
21 Knitting mill products 8 1.4532
22 Wearing apparel 8 1.2149
19 Carpets 0 0.6789
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Cluster SIC Core Core Z-
 ID Cluster Descriptor Code Industry Descriptor Cluster ID Score
10 Paper 27 Paper products 10 4.2916
28 Containers of paper 10 4.6798
29 Other paper products 10 4.2916
30 Published and printed products 10 3.6817
Secondary Linkages
39 Soap products 5 1.4893
31 Recorded media products 0 0.5765
11 Trade 85 Trade services 11 4.1453
91 Other business services 11 4.3093
89 Insurance 11 4.0987
90 Real estate services 11 3.8007
Secondary Linkages
87 Transport services 12 1.7640
88 Communications 12 1.5982
32 Petroleum products 7 1.1258
43 Plastic products 4 1.0900
12 Transerv 86 Accommodation 12 3.7967
87 Transport services 12 5.1885
88 Communications 12 3.9225
Secondary Linkages
90 Real estate services 11 2.0250
91 Other business services 11 1.8744
89 Insurance 11 1.8176
85 Trade services 11 1.6918
13 Meat 5 Meat products 13 5.4439
12 Bakery products 13 5.4439
Secondary Linkages
15 Other food products 15 2.2687
9 Dairy products 14 1.7395
10 Grain mill products 14 1.7395
8 Oils and fats products 14 1.4926
14 Confectionary  products 14 1.0727
14 Dairy 8 Oils and fats products 14 3.6618
10 Grain mill products 14 3.3959
9 Dairy products 14 3.7916
14 Confectionary  products 14 3.8018
Secondary Linkages
15 Other food products 15 2.3647
13 Sugar products 15 2.3247
7 Fruit and vegetables products 15 1.6342
5 Meat products 13 1.3469
1 Agricultural products 1 1.3333
6 Fish products 0 0.7536
15 Beverages 7 Fruit and vegetables products 15 3.8118
16 Beverages and tobacco products 15 3.5099
13 Sugar products 15 3.8058
15 Other food products 15 4.1077
Secondary Linkages
10 Grain mill products 14 2.3839
9 Dairy products 14 1.9529
14 Confectionary  products 14 1.4699
5 Meat products 13 1.3811
1 Agricultural products 1 1.3663
8 Oils and fats products 14 1.1918
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Cluster SIC Core Core Z-
 ID Cluster Descriptor Code Industry Descriptor Cluster ID Score
16 Coal 2 Coal and lignite products 16 2.0812
56 Pumps 16 3.4426
62 Mining machinery 16 3.1217
64 Other special machinery 16 2.6355
Secondary Linkages
59 General machinery 21 1.7730
4 Other mining products 17 1.6093
63 Food machinery 20 1.5758
53 General hardware products 22 1.4074
58 Lifting equipment 20 1.3351
75 Motor vehicles 22 1.3227
51 Structural metal products 20 1.2894
49 Iron and steel products 18 1.2630
84 Other constructions 26 1.2546
57 Gears 20 1.2097
67 Electric motors 26 1.1768
68 Electricity apparatus 26 1.0384
17 Gold 3 Gold and uranium ore products 17 4.9803
4 Other mining products 17 4.9803
Secondary Linkages
56 Pumps 16 3.1028
62 Mining machinery 16 2.1640
77 Other transport products 22 2.1640
41 Rubber tyres 2 1.2253
84 Other constructions 26 1.2253
79 Jewellery 0 0.7559
18 Iron 49 Iron and steel products 18 3.1213
50 Non-ferrous metals 18 2.8735
54 Other fabricated metal products 18 2.3804
69 Insulated wire and cable 18 2.2428
72 Other electrical products 18 3.1108
Secondary Linkages
68 Electricity apparatus 26 1.3604
59 General machinery 21 1.3120
51 Structural metal products 20 1.2085
75 Motor vehicles 22 1.1931
76 Motor vehicles parts 22 1.1377
56 Pumps 16 1.1193
63 Food machinery 20 1.1009
71 Lighting equipment 25 1.1001
53 General hardware products 22 1.0530
19 Appliances 65 Household appliances 19 4.4524
73 Radio and television products 19 4.4524
Secondary Linkages
58 Lifting equipment 25 1.9682
59 General machinery 21 1.5771
68 Electricity apparatus 26 1.5298
77 Other transport products 22 1.3990
72 Other electrical products 18 1.3973
64 Other special machinery 16 1.3837
76 Motor vehicles parts 22 1.2547
60 Agricultural machinery 20 1.2010
71 Lighting equipment 25 1.0848
66 Office machinery 0 0.7748
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Cluster SIC Core Core Z-
 ID Cluster Descriptor Code Industry Descriptor Cluster ID Score
20 Structural Metal 51 Structural metal products 20 2.7652
57 Gears 20 2.9844
58 Lifting equipment 20 2.8591
63 Food machinery 20 2.8546
60 Agricultural machinery 20 2.4252
Secondary Linkages
56 Pumps 16 2.2586
59 General machinery 21 1.9693
53 General hardware products 22 1.9502
76 Motor vehicles parts 22 1.7930
75 Motor vehicles 22 1.6576
49 Iron and steel products 18 1.4860
61 Machine-tools 21 1.2854
64 Other special machinery 16 1.2040
77 Other transport products 22 1.0368
21 Engines 55 Engines 21 2.9104
59 General machinery 21 3.4570
61 Machine-tools 21 3.4886
Secondary Linkages
56 Pumps 16 2.1520
57 Gears 20 1.9439
58 Lifting equipment 20 1.9439
63 Food machinery 20 1.7883
51 Structural metal products 20 1.7588
60 Agricultural machinery 20 1.3427
76 Motor vehicles parts 22 1.3287
62 Mining machinery 16 1.3162
75 Motor vehicles 22 1.2899
77 Other transport products 22 1.2592
49 Iron and steel products 18 1.2330
53 General hardware products 22 1.1786
64 Other special machinery 16 1.1482
72 Other electrical products 18 1.0062
22 Auto 53 General hardware products 22 3.1129
75 Motor vehicles 22 3.3822
77 Other transport products 22 2.8636
76 Motor vehicles parts 22 2.8045
Secondary Linkages
63 Food machinery 20 1.9359
56 Pumps 16 1.7525
51 Structural metal products 20 1.7016
57 Gears 20 1.5739
49 Iron and steel products 18 1.4708
60 Agricultural machinery 20 1.4650
59 General machinery 21 1.3433
58 Lifting equipment 20 1.3210
54 Other fabricated metal products 18 1.2703
64 Other special machinery 16 1.1935
23 Cement 45 Ceramicware 23 5.1986
47 Cement 23 5.1986
Secondary Linkages
48 Other non-metallic products 24 2.5595
46 Ceramic products 24 1.2456
44 Glass products 0 1.0731
51 Structural metal products 20 1.0465
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Cluster SIC Core Core Z-
 ID Cluster Descriptor Code Industry Descriptor Cluster ID Score
24 Ceramics 46 Ceramic products 24 5.3468
48 Other non-metallic products 24 5.3468
Secondary Linkages
70 Accumulators 25 2.4069
47 Cement 23 1.8625
52 Treated metal products 25 1.8625
68 Electricity apparatus 26 1.2170
44 Glass products 0 1.0537
83 Buildings 25 1.0096
25 Accumulators 52 Treated metal products 25 4.1413
70 Accumulators 25 3.5759
71 Lighting equipment 25 3.5759
83 Buildings 25 3.5759
Secondary Linkages
68 Electricity apparatus 26 2.3461
84 Other constructions 26 1.7853
46 Ceramic products 24 1.6251
67 Electric motors 26 1.3360
48 Other non-metallic products 24 1.2388
69 Insulated wire and cable 18 1.2011
81 Electricity 7 1.1207
26 Electric 67 Electric motors 26 3.4965
68 Electricity apparatus 26 3.9422
84 Other constructions 26 3.7342
Secondary Linkages
62 Mining machinery 16 2.3871
56 Pumps 16 1.9017
52 Treated metal products 25 1.6838
71 Lighting equipment 25 1.5001
70 Accumulators 25 1.3867
22 Wearing apparel 8 1.1093
83 Buildings 25 1.0928
72 Other electrical products 18 1.0753
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ANNEXURE E
National Core Value Chain Clusters: GVA Performance
Based on the 1996 Census of Manufacturing, Statistical Release P0441 and 1998 - 2002 South African Supply and Use Tables at constant 2000 values
Indicator Descriptions
Cluster ID Number attached to each cluster as per Ward dendogram ranging from 1 to 26
Cluster Descriptor Name loosely attached to each cluster based primarily on size of 2002 GVA
SIC Code Industry codes gleaned from the South African Supply and Use Tables
Industry Descriptor Industry descriptor as per the South African Supply and Use Tables
GVA Gross value added of primary cluster industries adjusted to 2000 values
% GVA Of National Total Gross value added expressed as percentage of national total value added
% Percentage point change in GVA expressed as percentage of national total 
1998 GVA 1998 % GVA 2004 GVA 2004 % GVA 98 to 04
Cluster SIC At Constant Of National At Constant Of National          %
 ID Cluster Descriptor Code Industry Descriptor 2000 Values Total 2000 Values Total GVA
1 Agriculture 1 Agricultural products R 24,686 3.123% R 28,083 2.908% -0.215%
11 Animal feeds R 719 0.091% R 716 0.074% -0.017%
34 Fertilizers R 1,539 0.195% R 1,837 0.190% -0.004%
36 Pesticides R 457 0.058% R 721 0.075% 0.017%
Core Cluster Total: R 27,400 3.467% R 31,357 3.247% -0.219%
2 Rubber 25 Footwear R 1,043 0.132% R 734 0.076% -0.056%
42 Other rubber products R 466 0.059% R 546 0.056% -0.003%
41 Rubber tyres R 1,178 0.149% R 1,218 0.126% -0.023%
Core Cluster Total: R 2,687 0.340% R 2,497 0.259% -0.081%
3 Wood 26 Wood products R 3,478 0.440% R 4,473 0.463% 0.023%
78 Furniture R 2,074 0.262% R 1,820 0.188% -0.074%
Core Cluster Total: R 5,551 0.702% R 6,293 0.652% -0.051%
4 Plaschem 33 Basic chemical products R 2,708 0.343% R 3,694 0.383% 0.040%
37 Paints R 1,123 0.142% R 1,430 0.148% 0.006%
35 Primary plastics products R 2,849 0.360% R 4,008 0.415% 0.055%
43 Plastic products R 4,183 0.529% R 5,929 0.614% 0.085%
Core Cluster Total: R 10,864 1.375% R 15,060 1.560% 0.185%
5 Soap 39 Soap products R 2,786 0.353% R 3,072 0.318% -0.034%
40 Other chemical products R 1,844 0.233% R 2,843 0.294% 0.061%
Core Cluster Total: R 4,630 0.586% R 5,915 0.613% 0.027%
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1998 GVA 1998 % GVA 2004 GVA 2004 % GVA 98 to 04
Cluster SIC At Constant Of National At Constant Of National          %
 ID Cluster Descriptor Code Industry Descriptor 2000 Values Total 2000 Values Total GVA
6 Pharmaceutical 38 Pharmaceutical products R 2,991 0.378% R 3,341 0.346% -0.032%
74 Optical instruments R 521 0.066% R 925 0.096% 0.030%
Core Cluster Total: R 3,511 0.444% R 4,266 0.442% -0.003%
7 Energy 32 Petroleum products R 8,869 1.122% R 12,279 1.272% 0.149%
81 Electricity R 18,777 2.376% R 20,771 2.151% -0.225%
Core Cluster Total: R 27,647 3.498% R 33,050 3.423% -0.075%
8 Textile 17 Textile products R 1,811 0.229% R 1,322 0.137% -0.092%
22 Wearing apparel R 3,543 0.448% R 3,795 0.393% -0.055%
20 Other textile products R 344 0.044% R 302 0.031% -0.012%
21 Knitting mill products R 667 0.084% R 660 0.068% -0.016%
23 Leather products R 225 0.028% R 405 0.042% 0.013%
Core Cluster Total: R 6,590 0.834% R 6,484 0.671% -0.162%
9 MU Textiles 18 Made-up textile products R 822 0.104% R 735 0.076% -0.028%
24 Handbags R 74 0.009% R 146 0.015% 0.006%
Core Cluster Total: R 896 0.113% R 881 0.091% -0.022%
10 Paper 27 Paper products R 2,902 0.367% R 4,318 0.447% 0.080%
28 Containers of paper R 1,858 0.235% R 2,328 0.241% 0.006%
29 Other paper products R 1,066 0.135% R 1,212 0.126% -0.009%
30 Published and printed products R 5,353 0.677% R 5,097 0.528% -0.150%
Core Cluster Total: R 11,179 1.414% R 12,955 1.342% -0.073%
11 Trade 85 Trade services R 88,761 11.231% R 133,715 13.848% 2.617%
91 Other business services R 22,513 2.848% R 49,587 5.135% 2.287%
89 Insurance R 68,748 8.699% R 99,509 10.305% 1.607%
90 Real estate services R 52,813 6.682% R 52,659 5.453% -1.229%
Core Cluster Total: R 232,835 29.460% R 335,470 34.742% 5.282%
12 Transerv 86 Accommodation R 16,757 2.120% R 10,394 1.076% -1.044%
87 Transport services R 47,035 5.951% R 60,967 6.314% 0.363%
88 Communications R 23,948 3.030% R 42,535 4.405% 1.375%
Core Cluster Total: R 87,740 11.102% R 113,896 11.795% 0.694%
13 Meat 5 Meat products R 1,230 0.156% R 671 0.070% -0.086%
12 Bakery products R 1,723 0.218% R 2,285 0.237% 0.019%
Core Cluster Total: R 2,953 0.374% R 2,957 0.306% -0.067%
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1998 GVA 1998 % GVA 2004 GVA 2004 % GVA 98 to 04
Cluster SIC At Constant Of National At Constant Of National          %
 ID Cluster Descriptor Code Industry Descriptor 2000 Values Total 2000 Values Total GVA
14 Dairy 8 Oils and fats products R 761 0.096% R 767 0.079% -0.017%
10 Grain mill products R 2,352 0.298% R 2,506 0.260% -0.038%
9 Dairy products R 1,843 0.233% R 2,035 0.211% -0.022%
14 Confectionary  products R 958 0.121% R 1,268 0.131% 0.010%
Core Cluster Total: R 5,914 0.748% R 6,576 0.681% -0.067%
15 Beverages 7 Fruit and vegetables products R 1,269 0.161% R 1,457 0.151% -0.010%
16 Beverages and tobacco products R 11,045 1.398% R 10,639 1.102% -0.296%
13 Sugar products R 1,428 0.181% R 1,880 0.195% 0.014%
15 Other food products R 2,136 0.270% R 2,815 0.292% 0.021%
Core Cluster Total: R 15,878 2.009% R 16,790 1.739% -0.270%
16 Coal 2 Coal and lignite products R 13,935 1.763% R 13,016 1.348% -0.415%
56 Pumps R 580 0.073% R 505 0.052% -0.021%
62 Mining machinery R 1,374 0.174% R 951 0.098% -0.075%
64 Other special machinery R 1,678 0.212% R 2,145 0.222% 0.010%
Core Cluster Total: R 17,567 2.223% R 16,617 1.721% -0.502%
17 Gold 3 Gold and uranium ore products R 24,674 3.122% R 16,171 1.675% -1.447%
4 Other mining products R 26,402 3.341% R 37,030 3.835% 0.494%
Core Cluster Total: R 51,076 6.463% R 53,202 5.510% -0.953%
18 Iron 49 Iron and steel products R 8,745 1.106% R 11,022 1.141% 0.035%
50 Non-ferrous metals R 6,372 0.806% R 7,038 0.729% -0.077%
54 Other fabricated metal products R 4,723 0.598% R 4,385 0.454% -0.143%
69 Insulated wire and cable R 1,101 0.139% R 1,152 0.119% -0.020%
72 Other electrical products R 1,302 0.165% R 1,451 0.150% -0.015%
Core Cluster Total: R 22,244 2.814% R 25,047 2.594% -0.220%
19 Appliances 65 Household appliances R 497 0.063% R 542 0.056% -0.007%
73 Radio and television products R 1,525 0.193% R 1,667 0.173% -0.020%
Core Cluster Total: R 2,023 0.256% R 2,209 0.229% -0.027%
20 Structural Metal 51 Structural metal products R 3,255 0.412% R 2,989 0.310% -0.102%
57 Gears R 347 0.044% R 392 0.041% -0.003%
58 Lifting equipment R 690 0.087% R 500 0.052% -0.036%
63 Food machinery R 134 0.017% R 197 0.020% 0.003%
60 Agricultural machinery R 444 0.056% R 415 0.043% -0.013%
Core Cluster Total: R 4,870 0.616% R 4,493 0.465% -0.151%
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1998 GVA 1998 % GVA 2004 GVA 2004 % GVA 98 to 04
Cluster SIC At Constant Of National At Constant Of National          %
 ID Cluster Descriptor Code Industry Descriptor 2000 Values Total 2000 Values Total GVA
21 Engines 55 Engines R 227 0.029% R 355 0.037% 0.008%
59 General machinery R 1,558 0.197% R 1,533 0.159% -0.038%
61 Machine-tools R 354 0.045% R 427 0.044% -0.001%
Core Cluster Total: R 2,139 0.271% R 2,315 0.240% -0.031%
22 Automotive 53 General hardware products R 929 0.118% R 958 0.099% -0.018%
75 Motor vehicles R 5,479 0.693% R 7,811 0.809% 0.116%
77 Other transport products R 1,699 0.215% R 2,205 0.228% 0.013%
76 Motor vehicles parts R 3,427 0.434% R 6,430 0.666% 0.232%
Core Cluster Total: R 11,534 1.459% R 17,404 1.802% 0.343%
23 Cement 45 Ceramicware R 174 0.022% R 190 0.020% -0.002%
47 Cement R 1,565 0.198% R 2,095 0.217% 0.019%
Core Cluster Total: R 1,739 0.220% R 2,285 0.237% 0.017%
24 Ceramics 46 Ceramic products R 1,175 0.149% R 1,051 0.109% -0.040%
48 Other non-metallic products R 1,603 0.203% R 1,344 0.139% -0.064%
Core Cluster Total: R 2,777 0.351% R 2,395 0.248% -0.103%
25 Accumulators 52 Treated metal products R 1,279 0.162% R 1,305 0.135% -0.027%
70 Accumulators R 440 0.056% R 531 0.055% -0.001%
71 Lighting equipment R 287 0.036% R 319 0.033% -0.003%
83 Buildings R 11,177 1.414% R 14,129 1.463% 0.049%
Core Cluster Total: R 13,182 1.668% R 16,284 1.686% 0.018%
26 Electric 67 Electric motors R 630 0.0008 R 723 0.075% -0.005%
68 Electricity apparatus R 713 0.0009 R 931 0.096% 0.006%
84 Other constructions R 9,083 0.0115 R 13,697 1.419% 0.269%
Core Cluster Total: R 10,427 0.0132 R 15,352 1.590% 0.271%
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ANNEXURE F
National Core Value Chain Clusters: Employment Performance 1998 - 2002
Based on the 1996 Census of Manufacturing, Statistical Release P0441 and 1998 - 2002 South African Supply and Use Tables at constant 2000 values
Indicator Descriptions
Cluster ID Number attached to each cluster as per Ward dendogram ranging from 1 to 26
Cluster Descriptor Name loosely attached to each cluster based primarily on size of 2002 GVA
SIC Code Industry codes gleaned from the 2002 South African Supply and Use Tables
Industry Descriptor Industry descriptor as per the 2002 South African Supply and Use Tables
% Employ of National Total  Employment expressed as percentage of national total employment
Employ : GVA  Ratio Employment expressed as percentage of sector / cluster GVA
% Percentage point change  
1998 % Employ 1998 2002 % Employ 2002   98 to 02   %   98 to 02   % 
Cluster SIC Of National Employ/ Of National Employ/ Employ/ Employ/
 ID Cluster Descriptor Code Industry Descriptor Total GVA Ratio Total GVA Ratio National Total Cluster GVA
1 Agriculture 1 Agricultural products 2.128% 32.355% 2.061% 24.287% -0.067% -8.068%
11 Animal feeds 0.090% 52.830% 0.055% 35.202% -0.035% -17.627%
34 Fertilizers 0.111% 30.496% 0.074% 17.223% -0.037% -13.273%
36 Pesticides 0.060% 55.290% 0.106% 63.013% 0.046% 7.724%
Core Cluster Total: 2.389% 33.088% 2.297% 24.851% -0.092% -8.237%
2 Rubber 25 Footwear 0.162% 65.555% 0.079% 47.721% -0.083% -17.834%
42 Other rubber products 0.055% 49.763% 0.082% 64.173% 0.027% 14.410%
41 Rubber tyres 0.155% 55.407% 0.209% 73.250% 0.054% 17.843%
Core Cluster Total: 0.372% 58.366% 0.369% 63.950% -0.003% 5.584%
3 Wood 26 Wood products 0.643% 77.896% 0.716% 70.422% 0.073% -7.475%
78 Furniture 0.376% 76.498% 0.294% 73.186% -0.082% -3.313%
Core Cluster Total: 1.019% 77.374% 1.010% 71.204% -0.009% -6.170%
4 Plaschem 33 Basic chemical products 0.339% 52.830% 0.414% 47.914% 0.074% -4.916%
37 Paints 0.176% 65.983% 0.213% 63.844% 0.038% -2.139%
35 Primary plastics products 0.273% 40.455% 0.316% 33.677% 0.042% -6.778%
43 Plastic products 0.822% 82.816% 1.016% 73.278% 0.194% -9.538%
Core Cluster Total: 1.611% 62.491% 1.959% 55.622% 0.348% -6.869%
5 Soap 39 Soap products 0.370% 55.944% 0.341% 47.406% -0.029% -8.538%
40 Other chemical products 0.286% 65.292% 0.466% 70.119% 0.181% 4.827%
Core Cluster Total: 0.655% 59.666% 0.807% 58.324% 0.151% -1.343%
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1998 % Employ 1998 2002 % Employ 2002   98 to 02   %   98 to 02   % 
Cluster SIC Of National Employ/ Of National Employ/ Employ/ Employ/
 ID Cluster Descriptor Code Industry Descriptor Total GVA Ratio Total GVA Ratio National Total Cluster GVA
6 Pharmaceutical 38 Pharmaceutical products 0.385% 54.224% 0.357% 45.720% -0.028% -8.503%
74 Optical instruments 0.095% 76.963% 0.087% 42.996% -0.008% -33.967%
Core Cluster Total: 0.480% 57.595% 0.444% 45.160% -0.036% -12.435%
7 Energy 32 Petroleum products 0.543% 25.815% 0.272% 9.486% -0.271% -16.328%
81 Electricity 1.667% 34.949% 1.572% 38.093% -0.094% 3.143%
Core Cluster Total: 2.210% 32.153% 1.845% 26.356% -0.365% -5.797%
8 Textile 17 Textile products 0.351% 81.695% 0.154% 51.660% -0.197% -30.035%
22 Wearing apparel 0.759% 90.322% 0.646% 75.700% -0.113% -14.623%
20 Other textile products 0.070% 86.386% 0.048% 70.902% -0.022% -15.484%
21 Knitting mill products 0.131% 83.063% 0.099% 66.371% -0.033% -16.691%
23 Leather products 0.032% 59.977% 0.027% 29.468% -0.005% -30.509%
Core Cluster Total: 1.344% 85.976% 0.974% 66.738% -0.371% -19.238%
9 MU Textiles 18 Made-up textile products 0.171% 87.800% 0.122% 73.719% -0.049% -14.080%
24 Handbags 0.015% 88.519% 0.025% 76.067% 0.009% -12.452%
Core Cluster Total: 0.187% 87.859% 0.147% 74.108% -0.040% -13.751%
10 Paper 27 Paper products 0.248% 36.032% 0.288% 29.378% 0.040% -6.654%
28 Containers of paper 0.294% 66.602% 0.343% 64.934% 0.050% -1.669%
29 Other paper products 0.153% 60.675% 0.162% 58.935% 0.009% -1.740%
30 Published and printed products 0.826% 65.004% 1.021% 88.158% 0.195% 23.154%
Core Cluster Total: 1.521% 57.336% 1.815% 61.658% 0.295% 4.322%
11 Trade 85 Trade services 11.104% 54.999% 11.977% 47.015% 0.874% -7.984%
91 Other business services 3.793% 73.141% 5.033% 68.825% 1.240% -4.316%
89 Insurance 6.727% 42.480% 7.572% 39.732% 0.845% -2.748%
90 Real estate services 0.755% 6.209% 0.790% 6.103% 0.035% -0.106%
Core Cluster Total: 22.378% 41.928% 25.372% 39.156% 2.994% -2.771%
12 Transerv 86 Accommodation 1.019% 26.735% 0.793% 39.345% -0.225% 12.610%
87 Transport services 5.531% 48.869% 4.970% 43.610% -0.561% -5.259%
88 Communications 2.726% 47.303% 2.551% 32.613% -0.175% -14.690%
Core Cluster Total: 9.276% 44.399% 8.315% 39.154% -0.961% -5.245%
13 Meat 5 Meat products 0.193% 66.007% 0.012% 7.799% -0.181% -58.208%
12 Bakery products 0.285% 69.773% 0.351% 69.812% 0.065% 0.039%
Core Cluster Total: 0.478% 68.204% 0.362% 55.726% -0.116% -12.478%
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1998 % Employ 1998 2002 % Employ 2002   98 to 02   %   98 to 02   % 
Cluster SIC Of National Employ/ Of National Employ/ Employ/ Employ/
 ID Cluster Descriptor Code Industry Descriptor Total GVA Ratio Total GVA Ratio National Total Cluster GVA
14 Dairy 8 Oils and fats products 0.090% 49.865% 0.055% 32.716% -0.035% -17.149%
10 Grain mill products 0.230% 41.304% 0.143% 26.041% -0.087% -15.263%
9 Dairy products 0.273% 62.516% 0.241% 53.947% -0.032% -8.570%
14 Confectionary  products 0.154% 67.905% 0.190% 68.115% 0.035% 0.210%
Core Cluster Total: 0.748% 53.326% 0.630% 43.569% -0.119% -9.757%
15 Beverages 7 Fruit and vegetables products 0.180% 59.962% 0.170% 53.220% -0.010% -6.742%
16 Beverages and tobacco products 0.743% 28.338% 0.647% 27.673% -0.096% -0.665%
13 Sugar products 0.145% 42.894% 0.179% 43.262% 0.033% 0.369%
15 Other food products 0.250% 49.296% 0.307% 49.639% 0.057% 0.343%
Core Cluster Total: 1.318% 34.993% 1.303% 35.318% -0.015% 0.324%
16 Coal 2 Coal and lignite products 1.033% 41.242% 1.234% 36.763% 0.200% -4.479%
56 Pumps 0.085% 62.109% 0.094% 81.212% 0.009% 19.103%
62 Mining machinery 0.216% 66.195% 0.145% 66.393% -0.070% 0.198%
64 Other special machinery 0.284% 71.217% 0.313% 63.366% 0.029% -7.851%
Core Cluster Total: 1.618% 48.055% 1.786% 42.683% 0.168% -5.372%
17 Gold 3 Gold and uranium ore products 3.027% 68.241% 2.739% 52.963% -0.288% -15.278%
4 Other mining products 2.025% 42.672% 2.571% 28.034% 0.546% -14.638%
Core Cluster Total: 5.052% 55.024% 5.310% 37.022% 0.258% -18.001%
18 Iron 49 Iron and steel products 1.314% 63.343% 0.868% 34.247% -0.446% -29.096%
50 Non-ferrous metals 0.455% 30.114% 0.300% 18.562% -0.155% -11.552%
54 Other fabricated metal products 0.653% 58.263% 0.576% 57.143% -0.077% -1.121%
69 Insulated wire and cable 0.103% 39.283% 0.150% 54.743% 0.047% 15.460%
72 Other electrical products 0.172% 55.572% 0.256% 74.188% 0.084% 18.617%
Core Cluster Total: 2.696% 51.099% 2.150% 37.200% -0.546% -13.899%
19 Appliances 65 Household appliances 0.101% 85.449% 0.063% 48.649% -0.038% -36.800%
73 Radio and television products 0.293% 81.062% 0.208% 56.980% -0.086% -24.082%
Core Cluster Total: 0.394% 82.141% 0.270% 54.807% -0.124% -27.334%
20 Structural Metal 51 Structural metal products 0.551% 71.386% 0.507% 73.767% -0.044% 2.381%
57 Gears 0.056% 68.234% 0.078% 86.742% 0.022% 18.508%
58 Lifting equipment 0.106% 64.744% 0.070% 60.730% -0.036% -4.014%
63 Food machinery 0.035% 110.953% 0.038% 82.661% 0.002% -28.293%
60 Agricultural machinery 0.066% 62.794% 0.071% 74.818% 0.005% 12.024%
Core Cluster Total: 0.815% 70.523% 0.764% 73.937% -0.051% 3.413%
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1998 % Employ 1998 2002 % Employ 2002   98 to 02   %   98 to 02   % 
Cluster SIC Of National Employ/ Of National Employ/ Employ/ Employ/
 ID Cluster Descriptor Code Industry Descriptor Total GVA Ratio Total GVA Ratio National Total Cluster GVA
21 Engines 55 Engines 0.054% 100.450% 0.054% 66.158% 0.000% -34.292%
59 General machinery 0.249% 67.383% 0.228% 64.682% -0.021% -2.701%
61 Machine-tools 0.063% 74.857% 0.076% 77.282% 0.013% 2.425%
Core Cluster Total: 0.366% 72.127% 0.358% 67.234% -0.008% -4.893%
22 Automotive 53 General hardware products 0.139% 63.237% 0.140% 63.622% 0.001% 0.385%
75 Motor vehicles 0.852% 65.563% 0.848% 46.650% -0.005% -18.912%
77 Other transport products 0.313% 77.645% 0.404% 78.650% 0.091% 1.006%
76 Motor vehicles parts 0.615% 75.647% 0.957% 63.961% 0.342% -11.686%
Core Cluster Total: 1.919% 70.151% 2.348% 58.032% 0.428% -12.119%
23 Cement 45 Ceramicware 0.029% 69.400% 0.024% 54.760% -0.004% -14.640%
47 Cement 0.085% 22.875% 0.052% 10.547% -0.033% -12.328%
Core Cluster Total: 0.114% 27.532% 0.076% 14.238% -0.037% -13.294%
24 Ceramics 46 Ceramic products 0.182% 65.263% 0.121% 49.024% -0.061% -16.239%
48 Other non-metallic products 0.233% 61.406% 0.135% 42.799% -0.099% -18.606%
Core Cluster Total: 0.415% 63.037% 0.255% 45.530% -0.160% -17.507%
25 Accumulators 52 Treated metal products 0.219% 72.064% 0.222% 73.835% 0.003% 1.771%
70 Accumulators 0.052% 50.033% 0.078% 61.935% 0.026% 11.902%
71 Lighting equipment 0.035% 51.386% 0.052% 68.702% 0.017% 17.317%
83 Buildings 2.039% 66.454% 1.417% 60.218% -0.623% -6.237%
Core Cluster Total: 2.345% 66.161% 1.769% 61.950% -0.577% -4.211%
26 Electric 67 Electric motors 0.108% 72.303% 0.162% 94.422% 0.054% 22.119%
68 Electricity apparatus 0.076% 45.163% 0.115% 51.993% 0.039% 6.830%
84 Other constructions 1.477% 59.217% 1.197% 52.499% -0.280% -6.718%
Core Cluster Total: 1.661% 59.067% 1.475% 55.151% -0.187% -3.916%
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ANNEXURE G
National Core Value Chain Clusters: Export Performance 1998 - 2002
Based on the 1996 Census of Manufacturing, Statistical Release P0441 and 1998 - 2002 South African Supply and Use Tables at constant 2000 values
Indicator Descriptions
Cluster ID Number attached to each cluster as per Ward dendogram ranging from 1 to 26
Cluster Descriptor Name loosely attached to each cluster based primarily on size of 2002 GVA
SIC Code Industry codes gleaned from the South African Supply and Use Tables
Industry Descriptor Industry descriptor as per the South African Supply and Use Tables
% Exports of National Total Exports Exports expressed as percentage of national total exports
% Exports of Sector Supply Exports expressed as percentage of sector / cluster output at basic prices
% Percentage point change in exports 
1998 % Exports 1998 % Exports 2002 % Exports 2002 % Exports   98 to 02   %   98 to 02   % 
Cluster SIC Of National Cluster Of National Cluster % Exports/ % Exports/
 ID Cluster Descriptor Code Industry Descriptor Total Exports Supply Total Exports Supply National Total Cluster Supply
1 Agriculture 1 Agricultural products 4.432% 16.229% 4.145% 15.835% -0.287% -0.156%
11 Animal feeds 0.024% 1.002% 0.015% 0.692% -0.010% -0.372%
34 Fertilizers 0.848% 29.587% 0.380% 13.255% -0.468% -18.874%
36 Pesticides 0.371% 24.844% 0.293% 19.515% -0.079% -10.067%
Core Cluster Total: 5.675% 16.640% 4.832% 14.805% -0.844% -1.836%
2 Rubber 25 Footwear 0.089% 3.939% 0.050% 3.065% -0.040% -0.941%
42 Other rubber products 0.131% 12.040% 0.107% 10.725% -0.024% -2.832%
41 Rubber tyres 0.194% 8.931% 0.323% 14.817% 0.128% 7.854%
Core Cluster Total: 0.414% 7.495% 0.480% 9.993% 0.065% 2.498%
3 Wood 26 Wood products 0.880% 17.924% 0.582% 12.139% -0.298% -6.434%
78 Furniture 1.633% 42.770% 1.205% 49.700% -0.428% 18.215%
Core Cluster Total: 2.513% 28.793% 1.787% 24.753% -0.726% -4.041%
4 Plaschem 33 Basic chemical products 3.290% 37.693% 2.807% 29.642% -0.482% -8.052%
37 Paints 0.101% 3.682% 0.137% 3.466% 0.036% -0.215%
35 Primary plastics products 0.727% 11.928% 0.690% 9.368% -0.037% -2.560%
43 Plastic products 0.420% 7.389% 0.354% 4.554% -0.066% -2.834%
Core Cluster Total: 4.538% 19.520% 3.989% 13.963% -0.549% -5.558%
5 Soap 39 Soap products 0.399% 7.106% 0.437% 7.799% 0.037% 0.181%
40 Other chemical products 0.526% 9.954% 0.658% 13.179% 0.133% 2.052%
Core Cluster Total: 0.925% 8.485% 1.095% 10.335% 0.170% 1.850%
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1998 % Exports 1998 % Exports 2002 % Exports 2002 % Exports   98 to 02   %   98 to 02   % 
Cluster SIC Of National Cluster Of National Cluster % Exports/ % Exports/
 ID Cluster Descriptor Code Industry Descriptor Total Exports Supply Total Exports Supply National Total Cluster Supply
6 Pharmaceutical 38 Pharmaceutical products 0.476% 7.459% 0.365% 5.160% -0.111% -2.859%
74 Optical instruments 0.282% 7.475% 0.348% 9.010% 0.066% -0.615%
Core Cluster Total: 0.757% 7.465% 0.713% 6.519% -0.044% -0.946%
7 Energy 32 Petroleum products 1.894% 15.531% 3.445% 23.201% 1.550% 4.891%
81 Electricity 0.246% 1.730% 0.000% 0.003% -0.245% -1.671%
Core Cluster Total: 2.140% 8.107% 3.445% 13.423% 1.305% 5.315%
8 Textile 17 Textile products 0.633% 16.493% 0.477% 15.900% -0.155% -1.001%
22 Wearing apparel 0.390% 7.518% 0.547% 10.924% 0.157% 4.319%
20 Other textile products 0.182% 22.723% 0.117% 18.734% -0.065% -6.453%
21 Knitting mill products 0.123% 8.745% 0.216% 18.501% 0.094% 15.379%
23 Leather products 0.415% 37.427% 0.466% 38.396% 0.050% -0.104%
Core Cluster Total: 1.743% 14.125% 1.824% 16.549% 0.081% 2.424%
9 MU Textiles 18 Made-up textile products 0.116% 8.460% 0.084% 6.220% -0.032% -0.708%
24 Handbags 0.107% 33.184% 0.030% 6.884% -0.077% -55.827%
Core Cluster Total: 0.223% 13.150% 0.114% 6.382% -0.109% -6.768%
10 Paper 27 Paper products 1.943% 29.260% 1.612% 28.065% -0.331% -6.182%
28 Containers of paper 0.128% 4.149% 0.057% 1.624% -0.071% -1.968%
29 Other paper products 0.102% 5.196% 0.091% 4.876% -0.011% -0.617%
30 Published and printed products 0.204% 2.764% 0.089% 1.963% -0.115% -1.062%
Core Cluster Total: 2.377% 12.464% 1.849% 11.808% -0.528% -0.656%
11 Trade 85 Trade services 0.091% 0.119% 0.434% 0.585% 0.342% 0.486%
91 Other business services 0.372% 1.546% 0.481% 1.550% 0.109% -0.091%
89 Insurance 1.904% 3.677% 0.781% 1.744% -1.123% -1.813%
90 Real estate services 0.036% 0.097% 0.103% 0.302% 0.067% 0.234%
Core Cluster Total: 2.403% 1.267% 1.798% 0.977% -0.605% -0.289%
12 Transerv 86 Accommodation 1.674% 14.930% 2.885% 31.991% 1.212% 23.400%
87 Transport services 3.373% 7.112% 6.511% 15.096% 3.138% 7.839%
88 Communications 0.646% 3.026% 1.428% 5.054% 0.782% 2.025%
Core Cluster Total: 5.693% 7.118% 10.824% 13.463% 5.132% 6.345%
13 Meat 5 Meat products 0.499% 4.721% 0.336% 4.490% -0.164% -0.439%
12 Bakery products 0.050% 2.156% 0.020% 0.865% -0.030% -1.157%
Core Cluster Total: 0.549% 4.261% 0.356% 3.629% -0.194% -0.632%
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1998 % Exports 1998 % Exports 2002 % Exports 2002 % Exports   98 to 02   %   98 to 02   % 
Cluster SIC Of National Cluster Of National Cluster % Exports/ % Exports/
 ID Cluster Descriptor Code Industry Descriptor Total Exports Supply Total Exports Supply National Total Cluster Supply
14 Dairy 8 Oils and fats products 0.171% 6.371% 0.108% 5.293% -0.063% -2.592%
10 Grain mill products 0.407% 7.479% 0.157% 3.880% -0.250% -4.809%
9 Dairy products 0.344% 12.241% 0.102% 3.937% -0.242% -7.065%
14 Confectionary  products 0.191% 13.820% 0.124% 10.628% -0.067% -3.990%
Core Cluster Total: 1.112% 9.036% 0.491% 4.988% -0.621% -4.048%
15 Beverages 7 Fruit and vegetables products 0.734% 31.356% 0.695% 28.178% -0.039% 2.581%
16 Beverages and tobacco products 0.811% 5.855% 1.027% 10.974% 0.216% 4.589%
13 Sugar products 1.307% 66.545% 0.641% 36.245% -0.665% -29.329%
15 Other food products 0.417% 14.752% 0.209% 7.799% -0.208% -5.767%
Core Cluster Total: 3.269% 15.573% 2.573% 15.806% -0.696% 0.233%
16 Coal 2 Coal and lignite products 5.261% 50.913% 4.077% 38.332% -1.184% -13.119%
56 Pumps 0.315% 12.999% 0.214% 10.126% -0.101% -8.376%
62 Mining machinery 0.636% 17.989% 0.428% 13.201% -0.209% -6.214%
64 Other special machinery 0.381% 6.432% 0.524% 13.016% 0.143% 7.288%
Core Cluster Total: 6.594% 29.670% 5.243% 26.190% -1.351% -3.480%
17 Gold 3 Gold and uranium ore products 14.700% 96.029% 12.476% 101.271% -2.224% 6.779%
4 Other mining products 16.048% 65.292% 17.580% 52.093% 1.532% -15.295%
Core Cluster Total: 30.749% 77.088% 30.057% 65.245% -0.692% -11.843%
18 Iron 49 Iron and steel products 8.269% 58.816% 7.883% 39.492% -0.386% -14.025%
50 Non-ferrous metals 5.311% 48.276% 2.965% 32.045% -2.346% -25.184%
54 Other fabricated metal products 0.613% 7.833% 0.705% 11.201% 0.092% 3.458%
69 Insulated wire and cable 0.078% 3.786% 0.097% 3.968% 0.019% 0.643%
72 Other electrical products 0.415% 16.873% 0.362% 15.774% -0.054% -4.134%
Core Cluster Total: 14.686% 39.260% 12.012% 29.848% -2.675% -9.412%
19 Appliances 65 Household appliances 0.077% 4.709% 0.096% 6.424% 0.020% 1.952%
73 Radio and television products 0.581% 7.186% 0.658% 8.993% 0.077% 15.437%
Core Cluster Total: 0.658% 6.771% 0.755% 8.557% 0.097% 1.786%
20 Structural Metal 51 Structural metal products 0.505% 10.085% 0.442% 12.426% -0.062% 0.523%
57 Gears 0.183% 12.893% 0.149% 12.013% -0.034% -2.910%
58 Lifting equipment 0.299% 15.691% 0.146% 9.199% -0.153% -11.529%
63 Food machinery 0.125% 28.191% 0.101% 19.709% -0.023% -9.883%
60 Agricultural machinery 0.117% 10.948% 0.080% 6.847% -0.037% -4.500%
Core Cluster Total: 1.228% 12.484% 0.918% 11.389% -0.310% -1.095%
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1998 % Exports 1998 % Exports 2002 % Exports 2002 % Exports   98 to 02   %   98 to 02   % 
Cluster SIC Of National Cluster Of National Cluster % Exports/ % Exports/
 ID Cluster Descriptor Code Industry Descriptor Total Exports Supply Total Exports Supply National Total Cluster Supply
21 Engines 55 Engines 0.019% 2.698% 0.039% 5.584% 0.020% 3.782%
59 General machinery 1.497% 36.223% 2.167% 67.878% 0.670% 39.509%
61 Machine-tools 0.181% 13.593% 0.125% 11.434% -0.056% -11.785%
Core Cluster Total: 1.696% 27.553% 2.331% 46.758% 0.634% 19.205%
22 Automotive 53 General hardware products 0.245% 14.745% 0.278% 22.187% 0.033% 8.885%
75 Motor vehicles 2.212% 9.645% 4.499% 16.455% 2.288% 5.353%
77 Other transport products 0.911% 18.116% 1.312% 22.788% 0.400% 5.242%
76 Motor vehicles parts 1.570% 18.425% 1.414% 10.785% -0.157% -11.622%
Core Cluster Total: 4.939% 12.946% 7.503% 15.808% 2.565% 2.862%
23 Cement 45 Ceramicware 0.044% 11.863% 0.029% 3.070% -0.014% -4.063%
47 Cement 0.087% 6.214% 0.066% 4.727% -0.021% -1.188%
Core Cluster Total: 0.131% 7.389% 0.095% 4.052% -0.036% -3.337%
24 Ceramics 46 Ceramic products 0.062% 3.667% 0.063% 4.304% 0.001% 0.955%
48 Other non-metallic products 0.402% 15.560% 0.292% 13.030% -0.110% -2.350%
Core Cluster Total: 0.465% 10.841% 0.355% 9.578% -0.109% -1.263%
25 Accumulators 52 Treated metal products 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%
70 Accumulators 0.110% 13.644% 0.063% 7.353% -0.047% -7.989%
71 Lighting equipment 0.049% 7.465% 0.040% 6.453% -0.009% -2.582%
83 Buildings 0.017% 0.072% 0.024% 0.137% 0.007% 0.065%
Core Cluster Total: 0.176% 0.663% 0.126% 0.640% -0.049% -0.023%
26 Electric 67 Electric motors 0.155% 10.322% 0.200% 12.017% 0.045% 3.078%
68 Electricity apparatus 0.225% 12.374% 0.147% 6.585% -0.077% -9.563%
84 Other constructions 0.017% 0.106% 0.023% 0.181% 0.006% 0.092%
Core Cluster Total: 0.396% 2.049% 0.370% 2.259% -0.026% 0.210%
Mean Values: Cluster 15.393% 14.912% -0.481%
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ANNEXURE H
National Core Value Chain Clusters: Import Performance 1998 - 2002
Based on the 1998 and 2002 South African Supply and Use Tables at current values 
Indicator Descriptions
Cluster ID Number attached to each cluster as per Ward dendogram ranging from 1 to 26
Cluster Descriptor Name attached to each cluster based primarily on size of 2002 GVA
SIC Code Industry codes gleaned from the 2002 South African Supply and Use Tables
Industry Descriptor Industry descriptor as per the 2002 South African Supply and Use Tables
% Imports of National Total Imports Imports expressed as percentage of national total imports
% Imports of Sector Supply Imports expressed as percentage of sector / cluster supply at basic prices
% Percentage point change in imports 
1998 % Imports 1998 % Imports 2002 % Imports 2002 % Imports   98 to 02 %   98 to 02 % 
Cluster SIC Of National of Cluster Of National of Cluster/ % Imports/ % Imports/
 ID Cluster Descriptor Code Industry Descriptor Total Imports Supply Total Imports Supply National Total Cluster Supply
1 Agriculture 1 Agricultural products 1.869% 6.739% 2.228% 8.186% 0.359% 1.447%
11 Animal feeds 0.109% 4.401% 0.078% 3.560% -0.031% -0.841%
34 Fertilizers 0.254% 8.715% 0.485% 16.269% 0.231% 7.554%
36 Pesticides 0.359% 23.654% 0.347% 22.229% -0.013% -1.424%
Core Cluster Total: 2.591% 7.479% 3.138% 9.243% 0.547% 1.764%
2 Rubber 25 Footwear 0.752% 32.674% 0.616% 36.523% -0.136% 3.849%
42 Other rubber products 0.442% 40.093% 0.468% 45.033% 0.026% 4.941%
41 Rubber tyres 0.447% 20.260% 0.445% 19.642% -0.003% -0.618%
Core Cluster Total: 1.642% 29.248% 1.529% 30.637% -0.112% 1.388%
3 Wood 26 Wood products 0.530% 10.632% 0.509% 10.202% -0.021% -0.429%
78 Furniture 0.261% 6.737% 0.307% 12.190% 0.046% 5.453%
Core Cluster Total: 0.791% 8.928% 0.816% 10.870% 0.025% 1.942%
4 Plaschem 33 Basic chemical products 3.211% 36.220% 2.880% 29.241% -0.331% -6.979%
37 Paints 0.274% 9.876% 0.299% 7.284% 0.025% -2.592%
35 Primary plastics products 1.521% 24.583% 1.978% 25.808% 0.456% 1.225%
43 Plastic products 0.998% 17.257% 1.075% 13.286% 0.077% -3.971%
Core Cluster Total: 6.004% 25.429% 6.232% 20.975% 0.228% -4.453%
5 Soap 39 Soap products 0.400% 7.010% 0.445% 7.631% 0.044% 0.621%
40 Other chemical products 1.974% 36.792% 1.970% 37.908% -0.004% 1.117%
Core Cluster Total: 2.374% 21.438% 2.414% 21.905% 0.041% 0.467%
Page 273
1998 % Imports 1998 % Imports 2002 % Imports 2002 % Imports   98 to 02 %   98 to 02 % 
Cluster SIC Of National of Cluster Of National of Cluster/ % Imports/ % Imports/
 ID Cluster Descriptor Code Industry Descriptor Total Imports Supply Total Imports Supply National Total Cluster Supply
6 Pharmaceutical 38 Pharmaceutical products 2.276% 35.129% 2.544% 34.553% 0.268% -0.576%
74 Optical instruments 3.089% 80.702% 2.897% 72.139% -0.191% -8.563%
Core Cluster Total: 5.365% 52.052% 5.442% 47.819% 0.077% -4.233%
7 Energy 32 Petroleum products 2.197% 17.732% 1.103% 7.142% -1.094% -10.589%
81 Electricity 0.000% 0.000% 0.045% 0.399% 0.045% 0.399%
Core Cluster Total: 2.197% 8.194% 1.148% 4.300% -1.049% -3.893%
8 Textile 17 Textile products 1.091% 28.013% 0.904% 28.931% -0.188% 0.918%
22 Wearing apparel 0.572% 10.855% 0.352% 6.757% -0.220% -4.098%
20 Other textile products 0.250% 30.706% 0.309% 47.428% 0.059% 16.722%
21 Knitting mill products 0.244% 17.147% 0.229% 18.853% -0.015% 1.706%
23 Leather products 0.242% 21.444% 0.230% 18.267% -0.011% -3.177%
Core Cluster Total: 2.399% 19.145% 2.025% 17.660% -0.375% -1.485%
9 MU Textiles 18 Made-up textile products 0.212% 15.163% 0.138% 9.837% -0.074% -5.326%
24 Handbags 0.183% 56.091% 0.130% 28.766% -0.053% -27.324%
Core Cluster Total: 0.395% 22.926% 0.269% 14.451% -0.127% -8.476%
10 Paper 27 Paper products 1.537% 22.779% 0.919% 15.383% -0.618% -7.397%
28 Containers of paper 0.021% 0.673% 0.019% 0.509% -0.003% -0.164%
29 Other paper products 0.229% 11.509% 0.189% 9.764% -0.040% -1.745%
30 Published and printed products 1.164% 15.514% 0.529% 11.165% -0.635% -4.349%
Core Cluster Total: 2.951% 15.231% 1.655% 10.163% -1.296% -5.068%
11 Trade 85 Trade services 0.071% 0.091% 0.255% 0.331% 0.184% 0.240%
91 Other business services 0.741% 3.031% 1.017% 3.153% 0.276% 0.122%
89 Insurance 1.102% 2.096% 1.916% 4.116% 0.814% 2.020%
90 Real estate services 0.120% 0.320% 0.180% 0.508% 0.060% 0.188%
Core Cluster Total: 2.034% 1.056% 3.369% 1.761% 1.334% 0.705%
12 Transerv 86 Accommodation 1.408% 12.365% 2.836% 30.233% 1.428% 17.868%
87 Transport services 6.757% 14.025% 8.313% 18.529% 1.556% 4.504%
88 Communications 1.101% 5.082% 1.039% 3.536% -0.063% -1.547%
Core Cluster Total: 9.266% 11.407% 12.187% 14.574% 2.921% 3.167%
13 Meat 5 Meat products 0.571% 5.314% 0.352% 4.531% -0.219% -0.783%
12 Bakery products 0.030% 1.297% 0.026% 1.074% -0.004% -0.222%
Core Cluster Total: 0.601% 4.593% 0.378% 3.710% -0.223% -0.883%
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1998 % Imports 1998 % Imports 2002 % Imports 2002 % Imports   98 to 02 %   98 to 02 % 
Cluster SIC Of National of Cluster Of National of Cluster/ % Imports/ % Imports/
 ID Cluster Descriptor Code Industry Descriptor Total Imports Supply Total Imports Supply National Total Cluster Supply
14 Dairy 8 Oils and fats products 1.020% 37.415% 0.597% 28.144% -0.422% -9.272%
10 Grain mill products 0.622% 11.267% 0.408% 9.685% -0.215% -1.582%
9 Dairy products 0.102% 3.568% 0.147% 5.442% 0.045% 1.874%
14 Confectionary  products 0.180% 12.785% 0.102% 8.405% -0.078% -4.380%
Core Cluster Total: 1.923% 15.380% 1.254% 12.240% -0.670% -3.140%
15 Beverages 7 Fruit and vegetables products 0.167% 7.038% 0.103% 4.009% -0.064% -3.030%
16 Beverages and tobacco products 0.876% 6.223% 0.329% 3.377% -0.547% -2.846%
13 Sugar products 0.049% 2.446% 0.031% 1.709% -0.017% -0.737%
15 Other food products 0.319% 11.118% 0.214% 7.683% -0.105% -3.435%
Core Cluster Total: 1.411% 6.620% 0.677% 4.000% -0.734% -2.620%
16 Coal 2 Coal and lignite products 0.332% 3.165% 0.277% 2.500% -0.056% -0.665%
56 Pumps 1.593% 64.711% 1.125% 51.059% -0.469% -13.652%
62 Mining machinery 1.314% 36.595% 1.201% 35.654% -0.113% -0.942%
64 Other special machinery 3.896% 64.679% 2.478% 59.170% -1.418% -5.508%
Core Cluster Total: 7.136% 31.611% 5.080% 24.400% -2.055% -7.211%
17 Gold 3 Gold and uranium ore products 0.000% 0.000% 0.005% 0.041% 0.005% 0.041%
4 Other mining products 7.140% 28.600% 10.912% 31.088% 3.772% 2.488%
Core Cluster Total: 7.140% 17.624% 10.917% 22.785% 3.777% 5.162%
18 Iron 49 Iron and steel products 1.209% 8.466% 1.001% 4.823% -0.208% -3.643%
50 Non-ferrous metals 1.626% 14.551% 1.807% 18.771% 0.181% 4.220%
54 Other fabricated metal products 0.879% 11.053% 1.046% 15.987% 0.167% 4.934%
69 Insulated wire and cable 0.233% 11.136% 0.201% 7.915% -0.032% -3.220%
72 Other electrical products 0.617% 24.674% 0.587% 24.592% -0.030% -0.083%
Core Cluster Total: 4.563% 12.010% 4.642% 11.090% 0.078% -0.920%
19 Appliances 65 Household appliances 0.580% 35.113% 0.489% 31.432% -0.091% -3.682%
73 Radio and television products 5.599% 68.129% 5.977% 78.489% 0.378% 10.360%
Core Cluster Total: 6.179% 62.602% 6.466% 70.501% 0.287% 7.898%
20 Structural Metal 51 Structural metal products 0.106% 2.078% 0.086% 2.312% -0.020% 0.234%
57 Gears 0.991% 68.804% 0.769% 59.670% -0.222% -9.134%
58 Lifting equipment 0.660% 34.125% 0.468% 28.392% -0.192% -5.733%
63 Food machinery 0.224% 49.975% 0.222% 41.387% -0.003% -8.588%
60 Agricultural machinery 0.536% 49.532% 0.572% 47.340% 0.036% -2.192%
Core Cluster Total: 2.518% 25.204% 2.116% 25.242% -0.401% 0.038%
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1998 % Imports 1998 % Imports 2002 % Imports 2002 % Imports   98 to 02 %   98 to 02 % 
Cluster SIC Of National of Cluster Of National of Cluster/ % Imports/ % Imports/
 ID Cluster Descriptor Code Industry Descriptor Total Imports Supply Total Imports Supply National Total Cluster Supply
21 Engines 55 Engines 0.195% 27.781% 0.187% 25.721% -0.009% -2.060%
59 General machinery 2.190% 52.177% 1.424% 42.893% -0.766% -9.285%
61 Machine-tools 0.930% 68.711% 0.818% 71.861% -0.112% 3.149%
Core Cluster Total: 3.315% 53.013% 2.429% 46.850% -0.886% -6.163%
22 Automotive 53 General hardware products 0.834% 49.408% 0.585% 44.894% -0.249% -4.514%
75 Motor vehicles 7.896% 33.905% 4.480% 15.754% -3.416% -18.151%
77 Other transport products 3.097% 60.610% 3.289% 54.924% 0.191% -5.686%
76 Motor vehicles parts 3.685% 42.568% 7.800% 57.204% 4.115% 14.636%
Core Cluster Total: 15.513% 40.039% 16.154% 32.722% 0.641% -7.316%
23 Cement 45 Ceramicware 0.141% 37.707% 0.353% 35.508% 0.212% -2.199%
47 Cement 0.018% 1.250% 0.036% 2.463% 0.018% 1.213%
Core Cluster Total: 0.159% 8.829% 0.389% 15.934% 0.230% 7.106%
24 Ceramics 46 Ceramic products 0.330% 19.103% 0.387% 25.355% 0.057% 6.252%
48 Other non-metallic products 0.257% 9.790% 0.235% 10.091% -0.022% 0.301%
Core Cluster Total: 0.587% 13.485% 0.623% 16.130% 0.036% 2.645%
25 Accumulators 52 Treated metal products 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%
70 Accumulators 0.213% 26.148% 0.173% 19.531% -0.040% -6.617%
71 Lighting equipment 0.254% 38.073% 0.231% 36.171% -0.022% -1.901%
83 Buildings 0.072% 0.304% 0.019% 0.103% -0.054% -0.201%
Core Cluster Total: 0.539% 2.005% 0.423% 2.060% -0.116% 0.055%
26 Electric 67 Electric motors 0.490% 32.178% 0.499% 28.797% 0.009% -3.381%
68 Electricity apparatus 0.969% 52.588% 0.807% 34.730% -0.162% -17.858%
84 Other constructions 0.170% 1.043% 0.044% 0.339% -0.126% -0.704%
Core Cluster Total: 1.629% 8.291% 1.351% 7.926% -0.279% -0.365%
Mean Values: Cluster 20.148% 19.229% -0.919%
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ANNEXURE I
Provincial Core Value Chain Clusters: GVA Performance
Based on the 1996 Census of Manufacturing, Statistical Release P0441 and 1998 - 2002 South African Supply and Use Tables at constant 2000 values
Indicator Descriptions
Cluster ID Number attached to each cluster as per Ward dendogram ranging from 1 to 26
Cluster Descriptor Name loosely attached to each cluster based primarily on size of 2002 GVA
SIC Code Industry codes gleaned from the South African Supply and Use Tables
Industry Descriptor Industry descriptor as per the South African Supply and Use Tables
GVA Gross value added of primary cluster industries adjusted to 2000 values
% GVA Of Provincial Total Gross value added expressed as percentage of provincial total value added
% Percentage point change in GVA expressed as percentage of provincial total 
1998 GVA 1998 % GVA 2004 GVA 2004 % GVA 98 to 04
Cluster SIC At Constant Of Provincial At Constant Of Provincial          %
 ID Cluster Descriptor Code Industry Descriptor 2000 Values Total 2000 Values Total GVA
1 Agriculture 1 Agricultural products R 1,707 2.679% R 1,844 2.407% -0.215%
11 Animal feeds R 43 0.068% R 55 0.072% -0.017%
34 Fertilizers R 0 0.000% R 0 0.000% -0.004%
36 Pesticides R 0 0.000% R 0 0.000% 0.017%
Core Cluster Total: R 1,750 2.747% R 1,899 2.478% -0.219%
2 Rubber 25 Footwear R 67 0.105% R 47 0.061% -0.056%
42 Other rubber products R 178 0.280% R 270 0.352% -0.003%
41 Rubber tyres R 693 1.088% R 1,050 1.370% -0.023%
Core Cluster Total: R 938 1.473% R 1,366 1.783% -0.081%
3 Wood 26 Wood products R 145 0.227% R 178 0.232% 0.023%
78 Furniture R 73 0.115% R 84 0.110% -0.074%
Core Cluster Total: R 218 0.342% R 262 0.342% -0.051%
4 Plaschem 33 Basic chemical products R 90 0.141% R 148 0.193% 0.040%
37 Paints R 114 0.178% R 146 0.191% 0.006%
35 Primary plastics products R 0 0.000% R 0 0.000% 0.055%
43 Plastic products R 237 0.372% R 359 0.468% 0.085%
Core Cluster Total: R 441 0.692% R 653 0.853% 0.185%
5 Soap 39 Soap products R 81 0.128% R 105 0.137% -0.034%
40 Other chemical products R 238 0.374% R 307 0.400% 0.061%
Core Cluster Total: R 320 0.502% R 411 0.537% 0.027%
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1998 GVA 1998 % GVA 2004 GVA 2004 % GVA 98 to 04
Cluster SIC At Constant Of Provincial At Constant Of Provincial          %
 ID Cluster Descriptor Code Industry Descriptor 2000 Values Total 2000 Values Total GVA
6 Pharmaceutical 38 Pharmaceutical products R 220 0.345% R 283 0.370% -0.024%
74 Optical instruments R 13 0.021% R 20 0.026% -0.005%
Core Cluster Total: R 233 0.366% R 303 0.396% -0.030%
7 Energy 32 Petroleum products R 0 0.000% R 0 0.000% 0.000%
81 Electricity R 927 1.454% R 887 1.158% 0.296%
Core Cluster Total: R 927 1.454% R 887 1.158% 0.296%
8 Textile 17 Textile products R 405 0.636% R 386 0.504% 0.132%
22 Wearing apparel R 131 0.206% R 141 0.184% 0.023%
20 Other textile products R 51 0.080% R 49 0.063% 0.017%
21 Knitting mill products R 21 0.033% R 19 0.024% 0.008%
23 Leather products R 121 0.189% R 173 0.225% -0.036%
Core Cluster Total: R 730 1.145% R 767 1.001% 0.144%
9 MU Textiles 18 Made-up textile products R 222 0.349% R 212 0.276% 0.072%
24 Handbags R 1 0.002% R 1 0.002% 0.000%
Core Cluster Total: R 223 0.350% R 213 0.278% 0.072%
10 Paper 27 Paper products R 223 0.349% R 253 0.330% 0.019%
28 Containers of paper R 0 0.000% R 0 0.000% 0.000%
29 Other paper products R 0 0.000% R 0 0.000% 0.000%
30 Published and printed products R 119 0.186% R 111 0.145% 0.041%
Core Cluster Total: R 341 0.536% R 364 0.475% 0.061%
11 Trade 85 Trade services R 9,160 14.373% R 11,196 14.613% -0.240%
91 Other business services R 1,811 2.841% R 3,300 4.307% -1.466%
89 Insurance R 3,324 5.216% R 4,413 5.760% -0.544%
90 Real estate services R 7,466 11.715% R 8,246 10.762% 0.952%
Core Cluster Total: R 21,760 34.145% R 27,155 35.442% -1.297%
12 Transerv 86 Accommodation R 809 1.270% R 715 0.933% 0.337%
87 Transport services R 3,497 5.488% R 4,274 5.578% -0.090%
88 Communications R 1,965 3.083% R 3,034 3.960% -0.877%
Core Cluster Total: R 6,271 9.841% R 8,023 10.471% -0.630%
13 Meat 5 Meat products R 103 0.162% R 130 0.170% -0.008%
12 Bakery products R 140 0.220% R 177 0.231% -0.011%
Core Cluster Total: R 243 0.381% R 307 0.400% -0.019%
Page 278
1998 GVA 1998 % GVA 2004 GVA 2004 % GVA 98 to 04
Cluster SIC At Constant Of Provincial At Constant Of Provincial          %
 ID Cluster Descriptor Code Industry Descriptor 2000 Values Total 2000 Values Total GVA
14 Dairy 8 Oils and fats products R 9 0.015% R 12 0.016% -0.001%
10 Grain mill products R 127 0.199% R 160 0.209% -0.010%
9 Dairy products R 166 0.260% R 209 0.273% -0.013%
14 Confectionary  products R 426 0.668% R 538 0.702% -0.034%
Core Cluster Total: R 727 1.141% R 919 1.199% -0.058%
15 Beverages 7 Fruit and vegetables products R 138 0.217% R 174 0.228% -0.011%
16 Beverages and tobacco products R 758 1.189% R 924 1.206% -0.017%
13 Sugar products R 0 0.000% R 0 0.000% 0.000%
15 Other food products R 98 0.154% R 124 0.162% -0.008%
Core Cluster Total: R 994 1.560% R 1,222 1.595% -0.036%
16 Coal 2 Coal and lignite products R 0 0.000% 0 0.000% 0.000%
56 Pumps R 0 0.000% R 0 0.000% 0.000%
62 Mining machinery R 0 0.000% R 0 0.000% 0.000%
64 Other special machinery R 72 0.112% R 77 0.101% 0.012%
Core Cluster Total: R 72 0.112% R 77 0.101% 0.012%
17 Gold 3 Gold and uranium ore products R 0 0.000% 0 0.000% 0.000%
4 Other mining products R 128 0.201% R 108 0.141% 0.060%
Core Cluster Total: R 128 0.201% R 108 0.141% 0.060%
18 Iron 49 Iron and steel products R 0 0.000% R 0 0.000% 0.000%
50 Non-ferrous metals R 0 0.000% R 0 0.000% 0.000%
54 Other fabricated metal products R 180 0.282% R 210 0.274% 0.007%
69 Insulated wire and cable R 21 0.033% R 22 0.029% 0.004%
72 Other electrical products R 158 0.247% R 166 0.216% 0.031%
Core Cluster Total: R 358 0.562% R 398 0.520% 0.042%
19 Appliances 65 Household appliances R 29 0.045% R 31 0.041% 0.005%
73 Radio and television products R 31 0.048% R 46 0.059% -0.011%
Core Cluster Total: R 60 0.094% R 77 0.100% -0.007%
20 Structural Metal 51 Structural metal products R 89 0.140% R 105 0.137% 0.004%
57 Gears R 0 0.000% R 0 0.000% 0.000%
58 Lifting equipment R 14 0.021% R 15 0.019% 0.002%
63 Food machinery R 0 0.000% R 0 0.000% 0.000%
60 Agricultural machinery R 6 0.009% R 6 0.008% 0.001%
Core Cluster Total: R 109 0.171% R 126 0.164% 0.007%
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21 Engines 55 Engines R 46 0.072% R 49 0.065% 0.008%
59 General machinery R 38 0.060% R 41 0.054% 0.006%
61 Machine-tools R 47 0.073% R 50 0.066% 0.008%
Core Cluster Total: R 131 0.206% R 141 0.184% 0.022%
22 Auto 53 General hardware products R 10 0.015% R 11 0.015% 0.000%
75 Motor vehicles R 2,762 4.334% R 3,719 4.854% -0.519%
77 Other transport products R 9 0.014% R 13 0.017% -0.003%
76 Motor vehicles parts R 999 1.568% R 1,345 1.755% -0.188%
Core Cluster Total: R 3,779 5.930% R 5,088 6.641% -0.710%
23 Cement 45 Ceramicware R 1 0.001% R 1 0.001% 0.000%
47 Cement R 52 0.082% R 62 0.080% 0.001%
Core Cluster Total: R 53 0.083% R 63 0.082% 0.001%
24 Ceramics 46 Ceramic products R 49 0.078% R 59 0.076% 0.001%
48 Other non-metallic products R 169 0.265% R 200 0.261% 0.004%
Core Cluster Total: R 218 0.342% R 258 0.337% 0.005%
25 Accumulators 52 Treated metal products R 58 0.091% R 68 0.089% 0.002%
70 Accumulators R 364 0.572% R 383 0.500% 0.071%
71 Lighting equipment R 50 0.079% R 53 0.069% 0.010%
83 Buildings R 1,159 1.819% R 1,802 2.352% -0.533%
Core Cluster Total: R 1,632 2.561% R 2,306 3.010% -0.450%
26 Electric 67 Electric motors R 0 0.000% R 0 0.000% 0.000%
68 Electricity apparatus R 3 0.005% R 3 0.004% 0.001%
84 Other constructions R 0 0.000% R 0 0.000% 0.000%
Core Cluster Total: R 3 0.0046% R 3 0.004% 0.001%
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ANNEXURE J 
 
STRUCTURED INTERVIEW QUESTIONNAIRE  
 
Research and Development 
 
1. Annual research and development expenditure in your firm amounts to:    
Zero 
expenditure 
on R&D 
Less than 1% 
annual turnover 
Between 1% - 
2% annual 
turnover 
Between 2% 
and  3% annual 
turnover 
Between 
3% and  4% 
annual 
turnover 
More than 
4% annual 
turnover 
  
2. Your firm seeks research assistance from local universities on matters pertaining to 
product design or solving technical problems    
Always Seldom Never 
 
3. The local university is responsive to your research needs      
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
4. Your firm seeks research linkages with private research institutions 
Always Seldom Never 
 
5. Your firm invests actively in advanced technical skills development 
Always Seldom Never 
 
6. The presence of MNEs in the value chain stimulates the innovative ability of upstream 
and downstream value chain players 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
7. Your firm’s research and development expenditure pattern for the period 1998 – 2004:  
Increased Remained the Same Decreased 
 
8. Your firm’s technical skills development activities for the period 1998 – 2004: 
Increased Remained the Same Decreased 
 
Inter- firm Cooperation 
 
In terms of vertical cooperation in the value chain: 
 
9. Your managers and technical staff interact informally with decision makers in supplying 
and receiving firms in the value chain 
Regularly Seldom Never 
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10. Your managers and technical staff: 
Have toured the facilities of the supplying or receiving firms in your value chain  
Have NEVER toured the facilities of the supplying or receiving firms in your value chain  
 
11. Your managers and technical staff cooperate with your supplier and receiving firms in 
solving operational problems 
Regularly Seldom Never 
 
12. Your managers and technical staff cooperate with your supplier and receiving firms in 
developing new products 
Regularly Seldom Never 
 
13. Your cooperation with your supplier and receiving firms are: 
Project Based     
Ongoing  
 
14. Your cooperation with your supplier and receiving firms for the period 1998 – 2004: 
Increased Remained the Same Decreased 
 
 
In terms of horizontal cooperation  
 
15. Your managers and technical staff interact informally with decision makers in competing 
firms 
Regularly Seldom Never 
 
16. You invest in joint projects with competing firms in your value chain 
Regularly Seldom Never 
 
If you do not invest in joint projects, go to question 19 
 
17. Your managers and technical staff work jointly with decision makers in competing firms on 
the following projects: 
Product Development  
Joint marketing  
Logistics  
Waste management  
Quality management  
Training and development  
Membership Industry Associations  
 
18. Your cooperation with competing firms on a horizontal level is: 
Project Based     
Ongoing  
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19. Your firm’s cooperation with competing firms on a horizontal level for the period 1998 – 
2004: 
Increased Remained the Same Decreased 
 
 
Institutional Framework Conditions 
 
20. Public authorities are positively orientated towards supporting your specific value chain 
needs  
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
21. Public authorities provide infrastructure focused on the specific needs of your value 
chain, the likes of freight facilities, training academies, water and electricity resources, etc. 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
22. Government procurement policies stimulate innovation in your value chain by creating 
an early demand for innovative products in your industry 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
23. Public authorities provide incentives to stimulate joint research activities between value 
chain members 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
24. Public authorities supports the commercialisation of innovative products through the 
provision of access to risk finance  
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
25. Government measures are in place to address the advanced skills requirements of 
your industry 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
26. Public agencies have played a meaningful role in marketing the value chain activities 
internationally. 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
27. Public agencies are in place to provide value chain members with strategic market 
information. 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
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28.  Your firm belongs to an industry/cluster association . 
YES NO 
 
29. If YES , please indicate which statement best reflect your perception of the industry/cluster 
association referred to in question 28: 
 
The industry/cluster association effectively lobbies with public authorities to 
promote the interest of the industry/cluster 
 
The industry/cluster association is not effective in lobbying with public authorities in 
promoting the interests of the industry/cluster 
 
 
Biographic Details 
 
30. Name of Firm:   
 
31. Number of Employees 
 
<100 101 - 200 201 - 500 501 - 1000 > 1000 
 
32. Your firm’s registered office  is : 
 
South African based Foreign based 
 
33. The nature of R&D activities in your firm: 
 
No R&D Product Adoption Innovation R&D 
 
34. Name two major upstream suppliers 
 
________________________________________________________________________ 
 
 
 
35. Name two major downstream clients 
 
 
 
 
 
 
 36. Name of Interviewee: ________________________________________________ 
